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A  Curve  -  The  resulting  curve  when  A  values  for  increasing  areas  of  a  compartment  are  plotted 
on  a  graph  with  probability  of  flame  limitation  on  the  ordinate  axis  (logmthmic  scale)  with 
the  origin  at  the  top  left  and  the  deck  area  of  the  compartment  on  the  abscissa  axis  (linear 

scale).  See  “A  Value”. 

A  Value  (%)  -  The  probability  that  an  automated  fixed  fire  protection  system  inst^ed  m  a 

compartment  will  successfully  extinguish  the  fire  before  FRI  occurs  gven  that  the  fire  did 
not  self-terminate  and  was  not  extinguished  by  manual  firefighting  efforts.  Each 
compartment  is  assigned  three  A-values;  the  probability  of  flame  limitation  given  EB  m  the 
room  of  origin,  the  probability  of  flame  limitation  given  EB  has  occurred  m  the  room  as  a 
result  of  a  thermal  (Tbar)  failure  of  a  barrier,  and  the  probability  of  flame  lumtation  given 
EB  has  occurred  in  the  room  as  a  result  of  a  durability  (Dbar)  fafiure  of  a  bamer.  In 
SAFE,  these  values  are  abbreviated  OA,  TA  and  DA  respectively 

Active  Fire  Protection  -  Fire  protection  features  designed  to  limit  flame  movement  by  automatic 
detection,  automatic/automated  fire  extinguishing  systems,  and  manual  suppression 
systems  or  equipment.  Examples  of  active  fire  protection  features  are;  automatic 

sprinkler  systems,  fire  extinguishers,  and  trained  firefighting  teams.  See  Passive  Fire 
Protection". 

AFFF  -  Aqueous  Film  Fotming  Foam,  A  firefighting  agent  particularly  effective  against  class  B 
fires. 

Alpha  (kilowatts  per  second  squared)  -  The  fire  growth  coefficient  in  the  pre-FW  heat  release 
algorithm.  Generally,  alpha  is  set  to  .001  for  slow  growth,  .01  for  moderate  growth, 

1  for  fast  growth  and  1.0  for  ultra-fast  fire  growth.  Engineering  judgment  is  used  to 
selea  an  appropriate  alpha  for  the  combustibles  in  a  compartment  and  intermediate  values 
are  frequently  used.  See  "Pre-FRI  Heat  Release  Rate  . 

Alternative  Data  Set  -  Data  sets  identified  as  "Alternative"  have  had  the  baseline  input  values  to 
SAFE  adjusted  as  necessary  to  reflect  the  impact  of  the  proposed  iterations  or 
modifications  which  affect  the  ships'  firesafety  system.  See  "Baseline  Data  Set  . 


ASTM  E119  Test  Rating  (hours  and  minutes)  -  A  rating  in  hours  and  minutes  specifying  time 
to  failure  of  a  material  in  the  standard  fire  test  conducted  in  accordance  with  the 
requirements  of  ASTM  standard  test  El  19. 

AutoCAD  -  Commercially  available  software  used  to  display  the  plan  views  of  a  ship  s 
compartmentation  on  each  deck  level. 

Barrier  -  Any  vertical  or  horizontal  surface  which  tends  to  impede,  slow,  or  stop  the  spread  of 
heat,  flames,  and  combustion  products  from  one  space  to  another.  In  a  sWp,  barriers  may 
be  bulkheads  (joiner,  watertight,  or  structural),  decks  or  overheads.  See  “Zero-Strength 

Barrier^’. 


Baseline  Data  Set  -  Data  sets  identified  as  "Baseline"  utilize  input  values  to  the  SAFE  program 
based  on  the  physical  condition  of  the  ship  found  during  the  ship  visit  and  are  not 
influenced  by  any  modifications  or  alterations  which  may  be  proposed  as  a  result  of  an 
analysis..  See  "Alternative  Data  Set". 


IX 


boundaries  and  the  incoming  air.  See  FRI-Time  . 

Blackout  -  The  cetsatiou  of  visible  flaming  (not  to  be  mistaken  fofestinguisbment  winch  .s  the 
cessation  of  combustion).  ^  , 

.  ,  a  wRlIin  a  building  Bulkheads  can  be  structural  or  jomer. 

Bulkhead -  The  eqm^enm  a  m 

iS^fe  o"«^ogethl  with  overheads,  they  s«ve  to  segment  the  ship  mto  vanous 

Tj  t  The  noint  in  the  fire  growth  curve  where  exhaustion  of 
CBO  (minutes)  -  Compartment  Burnout  -  The  pomt  in  the  hre  growin 

all  fuel  due  to  pyrolysis  occurs.  , 

CeUiug  Point  -  The  point  in  growth  of  a  compartment  fire  when  the  flames  fir«  touch  or  mvolve 

the  ceiling.  ,.  *  •  4  oc 

Petro-Chemicals”. 

ClassAFi^.Afireinvolving^^e^^^ 

flrhrco^itsr^-r^^^^^ 

aass  B  Fire .  A  fire  involving  flam^le 

fuel.  See  "Class  A  Fire"  and  Class  C  Fire  . 

Fire"  and  "Class  B  Fire". 

COr  -  Carbon  Dioxide,  A  firefighting  agent  particularly  effective  against  class  C  fires, 
visible  as  flames.  See  “Fire”  and  “Pyrolysis”, 
function  or  type  of  compartment.  See  Plan  ID  . 

Officer  of  a  military  ship.  All  accesses  sucn  ’  ,  condition  Xray  all  Yoke 

^Sb'rSe^ri^a^/xray  are’closed;  in  condition  Yoke  all  Z*ra 


accesses  and  fittings  are  open  and  Xray  and  Yoke  are  dosed;  in  condition  Zebra,  all 
accesses  and  fittings  are  closed. 

Confi2uration  -  The  type  of  fire  protection  under  consideration  in  a  ^ven  fire  scenano  for  a 
SAFE  compute  model  run.  Options  include  Passive  only  (1).  Passive  and  Automatic 
D^ion/Fixed  Fire  extinguishing  (I  and  A),  Passive  and  Manual  suppression  (I  and  M), 

or  all  three  (I,  A,  and  M) 

COR  -  Circular  of  Requirements.  A  document  that  describes  the  specifications  for  a  proposed 
ship  design. 

rSRLI- Cutter  Standard  Repair  Locker  Inventory.  The  allowance  for  damage  control 

equS^lfoTboard  a  Cutter  as  specified  in  a  U.S.  Coast  Guard  Commandant  Instructron. 

cm  -  Compartment  Use  Indicator  -  An  abbreviated  designation  for  a  compartment  selected  fi-om 
a  list  provided  in  SAFE  used  to  define  the  type  or  function  of  the  compartment 
establish  default  values  for  various  fire  parameters. 

Cum  L  (%)  -  The  accumulated  probability  that  afire  will  be  limited  (thus 

in  ttis  or  some  previous  compartment  in  a  particular  fire  path.  1  -  Cum  L  ,  therefore, 
the  probability  that  the  fire  Avill  spread. 

D-Adiust  (%)  -  A  user-specified  parameter  that  can  range  from  0  to  -99%  to 

^^uesforabarrim.  Usually  used  to  account  for  deterioration  of  the  bamer.  An  open 
door  is  not  considered  a  derating  of  the  barrier.  See  Dbar  . 

Data  Set  -  A  data  set  describes  those  characteristics  of  a  ship  which  affect  its  p^ormanw  m  a 
firesafety  system.  It  includes  information  describing  parucidar  aspems  of  a  comp^m^ 
Lh  asVmetry  construction,  fiiel  type  and  load,  automatic  detedion  and  mointormg 
l“rSn  and  fire  protection  sy^ems.  See  “Alternative  Data  Set“  and  “Ba^e 

Data  Set". 

Dbar  (%)  -  The  probability  of  a  durability  faUure  of  a  barrier  which  would  permit  massive 
transfer  of  heat  into  the  adjacent  compartment. 

DCA  -  Damage  Control  Assistant.  A  designated  ship's  officer  who  is  responsible  for  the  damage 
control  organization  on  the  ship. 

Deck  -  The  equivalent  in  a  ship  to  a  floor  in  a  building.  Decks  can  be  continuous  or  stepped. 

insulated  or  bare.  They  can  be  constructed  of  aluminum,  steel,  or  composite  me 

^merThey  can  be  livered  with  tile,  carpet,  or  a  poured  floor  imvenng  such  as  terra^o 
on  one  side  L  sheathing,  insulation  or  both  on  the  other.  Together  with  overheads  and 
bulkheads  they  serve  to  segment  the  ship  into  various  compartments. 

Destroyed  Barrier  -  When  a  barrier  is  “destroyed”  in  a  model  ru^  heat  from  the 

compartment  is  transferred  to  the  adjacent  compartment  if  that  room  is  not  at  M  roo 

involvement.  The  amount  of  heat  transferred  is  a  function  of  the  bamer  matenal  an  is 

referred  to  as  residual  heat  transfer.  See  “Residual  Heat  Transfer  . 

Door  -  An  opening  through  a  bulkhead  providing  access  to  a  compartment.  If  a  door  is  open  it  is 
equivalent  to  a  durability  failure  of  the  associated  bulkhead. 
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Dur  lAM  {•/.)  -  The  probability  of  temiinating  a  fire  otiginafeg  in  a  compart^  due  to  a 

durabUitv  battier  feilure.  The  probability  ia  calculated  firom  a  combmbon  of  the  f  A,  and 
M  c^^M  for  that  room.  If  the  room  is  a  room  of  origin,  Dur  lAM  m  not  apphcable. 

EB  -  EstabUshed  Burning  -  The  point  in  the  fire  ^owth  curve  beWe»ipution^  FMwh»  the 
fire  starts  to  grow  exponentiaUy  with  respect  to  time.  In  SAFE,  it  is  assumed  ttot  this 
exDonential  growth  varies  with  the  2nd  power  of  time.  EB  is  usually  considered 
equivalent  ton  flame  10"  high.  EB  also  signifies  the  demarcation  between  fire  prevention 

and  the  beriming  of  the  ship's  response  to  the  fire. 

EEBD  -  Emergency  Escape  Breathing  Device.  This  self  confined  device  provides  15  minutes  of 
oxygen  to  an  individual  for  the  purpose  of  escaping  firom  a  tire. 

Enclosure  Point  -  The  point  in  the  fire  growth  curve  where  the  fire  starts  to  become  infiuenced 
by  a  barrier. 

Engineering  Judgment  -  The  assessment  of  risk  in  a  probabiUstic  model  utitog  subjective 
^  orobabilities  In  the  SFSEM,  engineering  judgment  is  synonymous  wth  ^  ^ys 

degree  okelief  In  this  context  an  analyst  is  a  domain  knowledgeable  mdmdual  whose 
is  augmented  by  aU  available  data  including  results  of  determimstic  computer 

models. 

-  The  cessation  of  combustion  (not  to  be  confused  with  blackout  which  is  the 
cessation  of  visible  flaming.) 

Failed  Barrier  -  When  a  barrier  has  “fafied”  in  a  SAFE  computer  model  ru^  p  is 

the  adjacent  compartment,  if  that  room  is  not  already  burmn^The  faflure  mode  is  therm 
(Tbar)  if  the  barrier’s  Tbar  >  Dbar;  conversely  if  Dbar  is  >-  Tbar,  the  failure  mode 

Dbar. 

FAL  -  Frequency  of  Acceptable  Loss.  The  frequency  with  which  a  compartment  can  sustain  a 
given  Magnitude  of  Acceptabie  Loss  (MAL).  The  I'"'  “d 

firesafety  objectives  (FSOs)  for  a  given  compartment.  See  MAL  and  FSO  . 

FFS  -  Fire  Free  State.  The  status  of  a  compartment  relative  to  fire  before  ignition  has  occurred. 

Fire- Combustion.  Usually  destructive  and  undesirable  in  a  ship.  See  “Combustion”  and 

“Pyrolysis”. 

Fire  Growth  Model  -  One  of  16  models  of  fire  growth  defined  in  SAFE  that  describe  the 

characteristics  of  the  fuel  load  in  a  compartment.  The  fire  grot^  model  ^ 

fire  growth  coefficient,  alpha,  and  the  maximum  heat  release  rate,  Qmax.  See  Alpha  an 

"Qmax". 

Fire  Path  -  The  sequential  spread  of  fire  from  the  compartment  of  origin  through  a  ‘“e'* 

Wo  an  adjacent  compartment,  then  through  another  barrier  mto  pother  space  and  »  » 
until  the  fire  is  limited.  Multiple  fire  paths  indicate  simultaneous  feilute  of  more  than  one 
barrier  permitting  the  fire  to  spread  into  multiple  compartments. 

Firesafety  System  -  A  term  used  to  address  the  overall  performance  of  a  ship  as  it  relMes  to  fire 
sSeJ.  It  considers  the  ship  as  a  whole  and  accounts  for  such  thin^  as  corn^® 
geometry,  construction,  fuel  type  and  load,  automatic  detection  and  momtonng  systems, 

ventilation  and  fire  protection  systems. 
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Flashover  -  A  phenomena  characteristic  of  compartment  fires  denoted  by  the  rapid  and  sudden 
propagation  of  flame  through  the  unbumed  gases  and  vapors  coUected  at  the  top  of  the 
enclosure.  Flashover  is  invariably  accompanied  by  full  room  involvement  (FRI).  FRI 
conditions  are  untenable  for  humans  without  self-contained  breathing  devices. 

FLLR  -  Flammable  Liquid  Line  Rupture.  A  scenario  used  in  SAFE  to  model  a  class  B  spray  fire. 
The  key  user  defined  variables  include  the  amount  of  fuel  due  to  the  rupture  that  is  added 
to  the  compartment’s  fuel  load,  the  room  of  origin  and  its  associated  FRI  time  and  I  value. 

Frequency  of  EB  (losses  per  compartment  year)  -  A  frequency  based  on  historic  fire  casualty 
data  compiled  fi’om  data  provided  by  the  U.S.  Naval  Safety  Center  and  the  Coast  Guard  s 
MISREP  mishap  reporting  system. 

FRI  -  Full  Room  Involvement  -  The  point  in  the  fire  growth  curve  when  the  temperature  in  a 

compartment  has  increased  500C  above  ambient.  FRI  conditions  include  surface  bummg 
of  all  combustibles  and  sundval  for  unprotected  personnel  is  not  possible. 

FRI  Time  (minutes)  -  The  elapsed  time  fi'om  EB  to  FRI  calculated  in  SAFE  using  the  Beyler- 
Peatross  algorithm.  See  “FRT’. 

FSOs  -  Fire  Safety  Objectives  -  Performance  standard,  ideally  established  by  cognizant 

authorities,  for  a  compartment  accounting  for  mission  protection,  property  protection  and 
life  safety.  *  The  SFSEM  is  designed  to  analyze,  quantify  and  compare  the  ship's 
performance  as  a  firesafety  system  to  achieve  the  established  FSOs  on  a  compartment 

basis.  The  FAL  and  MAL  together  establish  the  FSOs  for  a  given  compartment.  See 

"FAL"  and  "MAL". 

Fuel-Controlled  Burning  -  When  sufficient  ventilation  is  available,  fuel  controlled  burning  will 
occur.  The  fire  is  limited  by  the  fuel  surface  available  for  combustion.  See  “VentUation- 
Controlled  Burning”. 

Fuel  Load  (BTU’s/sq  ft)  -  The  total  heat  energy  available  for  release  from  combustible  materials 
in  a  compartment.  In  SAFE,  fuel  loads  are  expressed  as  fuel  load  density,  where  the  total 
fuel  load  in  a  compartment  is  divided  by  the  compartment  area.  Fuel  loads  are  entered  in 
SAFE  for;  cellulosics,  plastics,  and  petroleum-based  flammable  liquids.  Cellulosics  and 
plastics  are  entered  in  Ibs/sq  ft  while  flammable  liquids  are  entered  as  gallons.  The  heat 
energy  content  of  cellulosics  is  approximately  8000  BTU’s/lb;  plastics  and  flammable 
liquids  are  approximately  16000  Btu’s/lb  (flammable  liquids  are  assumed  to  weigh  8 
Ibs/gallon). 

FY  -  Fiscal  Year  (For  example,  FY96  is  Oct.  1,  1995  to  Sept.  30, 1996). 

Halon  -  Halogenated  Hydrocarbon.  A  firefighting  agent  particularly  effective  against  all  classes 
of  fires,  but  presently  banned  fi'om  further  production  in  accordance  with  the  Montreal 
Protocol  due  to  its  atmospheric  ozone-depleting  characteristics. 

Hatch  -  An  opening  through  a  deck  providing  access  to  a  compartment.  If  a  hatch  greater  than 
or  equal  to  400  square  inches  is  open,  it  is  equivalent  to  a  durability  failure  of  the 
associated  barrier. 
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Heat 


Energy  Impact  (HEI)  (kBTU’s/sq  ft)  -  The  thermal  heat  flux  to  which  the  barrier  is 
subjected  during  a  fire.  See  “Pre-FRI  Heat  Release  Rate”  and  “Post-FRI  Heat  Release 


Rate”. 


HVAC  -  Heating  Ventilation  and  Air  Conditioning  systein.  The  system  on  board  a  ship  wMch 
supplies  and/or  exhausts  warm  and/or  cool  conditioned  air  to  interior  compartments. 

I-Curve  -  The  resulting  curve  when  I  values  for  a  compartment  rwching  the  enclosure  point,  the 
ceiling  point,  and  the  room  point  are  plotted  on  a  graph  with  probability  of  flame  Urination 
on  the  ordinate  axis  (logarithmic  scale),  wth  the  origin  at  the^top  left,  and  the  area  of  fire 
involvement  on  the  abscissa  axis  (linear  scale).  See  “I-Value” 


Ignition  -  Point  in  the  fire  growth  curve  that  denotes  the  beginning  of  pyrolysis  of  combustible 
fuel. 


Ign  Mode -Ignition  Mode.  In  SAFE  one  of  three  ways  a  compartment  can  reach  EBjorig  (as 

room  of  origin),  therm  (due  to  a  thermal  (Tbar)  failure),  or  dur  (due  to  a  durabihty  (Dbar) 
failure). 


Intermediate  Barrier  Value  (IBV)  -  The  probability  that  the  barrier  will  be  successful  mating 
the  spread  of  fire.  In  SAFE,  IBV  is  calculated  as  IBV  -  P(FPC)*P(BF),  where  P(ITC)  is 
the  probability  of  failure  in  limiting  the  fire  in  the  previous  compartment  (1-Cum  L  m  the 
previous  compartment)  and  P(BF)  is  the  probability  of  this  barrier  failing  to  limit  the  fire 
(1-  (Tbar  +  Dbar)). 


I  Value  (%)  -  The  probability  that  the  fire  will  self-extinguish  at  some  point  between  EB  and  FRI 
given  that  the  fire  was  not  extinguished  by  automated  systems  or  by  manual  firefi^ting 
efibrts.  Each  compartment  is  assigned  three  I-values;  the  probability  of  flame  limitation 
given  EB  in  the  room  of  origin,  the  probability  of  flame  lirmtation  given  EB  has  occurred 
in  the  room  as  a  result  of  a  thermal  (Tbar)  failure  of  a  barrier,  and  the  probability  of  flame 
limitation  given  EB  has  occurred  in  the  room  as  a  result  of  a  durability  (Dbar)  failure  of  a 
barrier.  In  SAFE,  these  values  are  abbreviated  01,  TI  and  DI  respectively. 


L  Curve  -  A  graph  which  plots  the  cumulative  probability  of  limiting  the  flame  on  the  Y  axis 

against  time  or  some  other  suitable  parameter  on  the  X  axis  such  as  the  number  of  rooms 
in  a  fire  path  or  the  deck  area  of  a  particular  compartment.  Convention  calls  for  plotting  0 
as  the  probability  of  limiting  the  flame  at  the  top  of  the  Y  axis  and  100%  as  the  probability 
of  limiting  the  flame  on  the  X  axis.  See  “cum-L” 

Lr Value  (%)  -  The  probability  that  a  fire  will  be  limited  in  a  given  compartment  calculated  fi’om 
the  I,  A,  and  M  values  for  that  compartment.  See  Figure  6-9  for  a  graphic  representation 
of  the  L-curve  for  a  compartment. 


MAL  -  Magnitude  of  Acceptable  Loss  -  The  severity  of  damage  that  can  be  tolerated  in  a 

compartment.  FAL  and  MAL  together  establish  the  FSOs  for  a  given  compartment.  See 

"FAL"  and  "FSOs". 


Material  ID  -  A  three-character  identifier  to  describe  one  of  a  compartment’s  barriers  selected 
fi-om  the  catalog  of  available  barrier  materials. 

M-Curve  -  The  resulting  curve  when  M-values  for  increasing  areas  of  a  compartment  are  plotted 
on  a  graph  with  probability  of  flame  limitation  on  the  ordinate  axis  (logarithmic  scale)  with 
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the  origin  at  the  top  left  and  the  deck  area  of  the  compartment  on  the  abscissa  axis  (linear 
scale).  See  “M-Value”. 

M  Value  (%)  -  The  probability  that  manual  firefighting  efforts  wUl  successfully  extinguish  the  fire 
before  FRI  occurs  given  that  the  fire  did  not  self-terminate  and  was  not  extinguished  by 
automated  fire  protection  systems.  Each  compartment  is  assigned  three  M-values:  the 
probabiUty  of  flame  limitation  given  EB  in  the  room  of  origin,  the  probabihty  of  flame 
limitation  given  EB  has  occurred  in  the  room  as  a  result  of  a  thermal  (Tbar)  failure  of  a 
barrier  and  the  probability  of  flame  limitation  ^ven  EB  has  occurred  in  the  room  as  a 
result  of  a  durabiUty  (Dbar)  failure  of  a  barrier.  In  SAFE,  these  values  are  abbreviated 
OM,  TM  and  DM  respectively 

NFTI  -  Naval  Firefighting  Thermal  Imager.  A  hand  held  device  used  to  locate  the  source  of 
flames  in  a  compartment  by  sensing  the  temperature  of  the  fire. 

Non-Standard  Scenario  -  Similar  in  all  respects  to  a  Standard  Scenario  except  that  it  considers 
reduced  levels  of  available  fire  protection  systems. 

NSTM  -  Naval  Ship's  Technical  Manual.  A  set  of  regulations  and  guidelines  issued  by  the  U.S. 
Navy  and  frequently  cited  in  U.S.  Coast  Guard  regulations. 

NWP  -  Naval  Warfare  Publication.  A  U.S.  Navy  publication. 

OBA  -  Oxygen  Breathing  Apparatus.  A  self  contained  device  that  supplies  oxygen  to  facilitate 
firefighting  in  untenable  atmospheres. 

One-Shot  Halon  System  -  A  total  flooding  system  with  the  capability  to  completely  flood  the 
protected  space  one  time  with  the  required  concentration  level  of  Halon  1301. 

Overhead  -  The  equivalent  in  a  ship  to  a  ceiling  in  a  building.  Overheads  csm  be  continuous  or 
stepped,  insulated  or  bare.  They  can  be  constructed  from  steel,  aluminun^  or  a  composite 
material  such  as  nomex  or  celotex.  They  can  be  covered  with  sheathing,  insulation,  or 
both  on  one  side  and  covered  with  carpet,  tile  or  a  poured  floor  such  as  terrazzo  on  the 
other.  Together  with  bulkheads,  they  serve  to  segment  the  ship  into  various 
compartments. 

P-250  -  A  portable  gasoline-powered  pump  used  for  firefighting  and  dewatering. 

Passive  Fire  Protection  -  Fire  protection  features  designed  to  limit  flame  naovement  by  their 
presence  alone.  Barriers  are  the  best  example  of  passive  fire  protection,  intumescent 
coatings,  fire  doors,  fuel  load  distribution,  and  insulation  of  hot  surfaces  are  other 
examples.  See  "Active  Fire  Protection". 

Percent  Heat  Release  (%)  -  A  percentage  of  the  remaining  heat  in  a  burning  compartment  that  is 
transferred  to  an  adjacent  compartment  as  a  result  of  a  durability  (Dbar)  failure  of  the 
barrier.  The  percent  heat  release  is  a  function  of  the  barrier  material  and  can  be  found  in 
the  catalog  of  barrier  materials.  See  “Residual  Heat  Transfer’ . 

Percent  Monitored  At  Sea  (%)  -  An  estimate  of  the  percentage  of  time  around  the  clock  while  a 
ship  is  underway  that  a  compartment  is  monitored  to  detect  the  presence  of  smoke  and 
flames.  Both  personnel  and  fire/smoke/heat  detectors  can  monitor  a  compartment. 
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toL  Bo*  personnel  and  fire/smokedieat  detectors  can  monitor  a  compartment. 
Petro-Cb^nict-S  -  One  of  two  ““1“^ «fPe 

such  as  plastics  and  polyester.  See  “Fuel  Load  and  CeUulosics. . 

analyze  the  firesafety  performance  of  a  Coast  Guard  Cutter. 

■  "h“"y 

board  Coast  Guard  Cutters. 

“E-ssssgJH: 

and  compartment  use  indicator.  Examples  are  3-66-0-E,  an 

assumes  stoichiometric  burning  conditions. 

Pre-FRI  Heat  Release  Rate  (kW)  -  The  rate  that  heat  is  rd^ed  from  the  ^“8  &elm  a 

Appendbc  B. 

Pyrolysis  -  The  conversion  of  solid  fuel  into  flammable  vapor  by  the  application  of  heat. 

Omax  -  The  maximum  permissible  value  of  the  heat  retee  rMe.  QmtK  is 

the  LVpeatrL  algorithm  and  is  a  function  of  the  fire  growth  model.  See  Fne 

Growth  Model". 

KdativeFr.j.en..f^«P«^ 

prl^rso?:^™  ™m;S;^ent  or  setiilm^ 

Lm  possible  rooms  of  origin,  multipUed  by  the  frequency  of  EB  m  each  room  of 
origin. 
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Residual  Heat  Transfer  (%)  -  The  amount  of  unbumed  fiiel  that  is  transferred  from  a  burning 
compartment  to  an  adjacent  room  upon  barrier  failure  if  the  adjacent  compartment  is  no 
at  full  room  involvement.  This  parameter  is  a  function  of  the  bamer  matenal  and  can  be 

found  in  the  catalog  ofavailable  barrier  materials.  See ‘Tercent  Heat  Release  . 

RLF  -  Relative  Loss  Factor  -  RLFs  are  calculated  in  SAFE  as  a  means  of  ^sewing  whether  a 

target  compartment  or  set  meets  FSOs.  A  Relative  Loss  Fartor  >  1  indicates  that  a  target 
compartment  has  failed  to  meet  its  FSOs.  This  factor  is  determmed  by  multiplymg  the 
target's  Relative  Frequency  of  Acceptable  Loss  given  Fire  Free  State  rfthe  target  m 
faUures/year  (calculated  during  a  given  run  of  SAFE)  by  the  assigned  frequency  of 
acceptable  loss  in  years.  A  target  is  considered  lost  if  its  level  of  fire  mvolvement  m  a 
given  path  exceeds  the  level  specified  by  its  MAL  ratmg. 

Room  of  Origin  -  The  compartment  in  a  fire  path  where  EB  first  occurs. 

Room  Point  -  The  point  in  the  growth  of  a  compartment  fire  where  flames  fiilly  involve  the 
compartment.  See  “Full  Room  Involvement  . 

SAFE  -  Ship  AppUed  Fire  Engineering  -  The  computerized  implementation  of ^e  SFSEM.  SAFE 
is  actually  an  integrated  series  of  computer  programs  utilizmg  AutoCAD  and  the 
INFORMDC  relational  database  management  system 

Scenario  -  A  situation  defined  by  the  user  before  executing  a  SAFE  probabilistic  “o^el  ^^n. 

Such  parameters  as  run  time,  ship  location,  material  condition  of  readmess  and  firefighting 

configuration  are  specified. 

SCFP  -  Small  Cutter  Fire  Protection.  Project  sponsored  by  Commandant  (G-ENE)  to  analyze 
firesafety  on  cutters  less  than  180  in  length. 

SFSEM  -  The  Ship  Fire  Safety  Engineering  Methodology.  A  probabihstic-based  risk  analysis 
methodology  used  to  analyze  all  aspects  of  the  ship's  performance  in  response  to  a  fire 
compared  to  pre-established  FSOs. 

Shell  Plating  -  The  ship’s  hull  consisting  of  the  underwater  body  and  the  freeboard  Main  Deck 
and  below.  The  ship’s  superstructure  is  above  the  Main  Deck.  Shell  plating  can  be  stee 

or  aluminum. 


SHIPALT  -  Ship  Alteration.  A  document  that  describes  an  authorized  change  to  the 

configuration,  compartmentation,  or  other  major  alteration  to  a  ship.  The  purpose  of 
SHIPALT  S  is  to  standardize  the  configuration  of  all  ships  in  a  class. 

Ship  Location  -  A  ship  is  either  “at  sea”  or  “in  port”  for  the  purpose  of  setting  up  a  model  run  in 
SAFE. 

SOLAS  -  Safety  of  Life  at  Sea.  An  international  convention  prompted  by  the  Titamc  disarter  ^d 
amended  several  times  since  that  time  that  establishes  international  regulations  for  buildmg 
ships  to  ensure  the  safety  of  passengers. 

Standard  Scenario  -  Scenarios  that  describe  a  ship's  location  and  mterial  condition  of  readmess 
with  passive  automated  and  manual  fire  protection  capabilities  in  effect.  Smce  this 
describes  a  ship  under  normal  operating  conditions,  these  scenarios  are  referred  to  as 
standard  scenarios.  See  “Non-Standard  Scenario” 
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stepped  Deck  -  That  portion  of  a  deck  which  is  not  in  the  same  horizontal  plane  as  the  majority 
of  the  deck. 

conditions. 

Superstructure  -  The  ship's  stiucture  above  the  Main  Deck.  The  supetstmcture  can  be  steel  or 
aluminum. 

a  the^  or  hot  spot  Mure.  An  open  door  or  window  is  not  considered  a  deiatmg  of  the 
barrier.  _  , 

be  ascertained. 

Thar  (%)  -  The  probability  of  a  thermal  Mure  of  a  barrier  which  would  permit  a  small,  hot  spot 
ignition  in  the  adjacent  compartment. 

Therm  lAM  (%)  -  The  probability  of  terminating  a  fire  originating  in  a  compartinent  due  to  » 
thermal  barrier  failure.  The  probability  is  calculated  fi-om  a  combination  of  the  I,  A,  ^ 

M  curves  for  that  room.  If  the  room  is  a  room  of  origin,  Therm  lAM  is  not  appUca  e. 

Two-Shot  Halon  System  -  A  total  flooding  system  with  the 

si^t!s  deT^e^lXL^^^^  fro'tnt  different  location  in  the 

vessel. 

USCGC  -  United  States  Coast  Guard  Cutter 

Vent  Area  (sq  in)  -  The  sum  of  all  the  ventilation  openings  in  a  compartment,  excluding  ^o^s 

Ks  but  including  ventilation  grates  in  a  door.  Used  to  calculate  the  post-FRI  heat 

release  rate.  See  “Post-FRI  Heat  Release  Rate”. 

Vent  Height  (in)  -  The  average  of  the  vertical  height  of  all  vent  openings  in  a  compartment 
height  of  the  compartment  itself  is  used  for  horizontal  vents. 

,7  *•!  d-„«d-««*rnii«aHBumine -When  insufficient  ventUation  is  available,  ventUation 

'^"n"J!lg  o™m*  Sreish^^ 

See  “Fuel  Controlled  Burning”. 

openingCs)  in  a  compartment.  In  compartments  with  multiple  vents,  areas  are  summed  and 
heights  are  averaged. 


WLB  (R)  -  Seagoing  Buoy  Tender.  The  "R"  indicates  that  this  is  a  replacement  for  an  existing 
class  of  buoy  tender. 

WLM  (R)  -  River  Buoy  Tender.  The  "R"  indicates  that  this  is  a  replacement  for  an  existing  class 


of  buoy  tender. 

XRAY  YOKE  and  ZEBRA  -  Material  Conditions  of  Readiness.  Successively  mcreasmg  levels 
of  watertight  integrity  for  controlling  damage.  At  each  level,  additional  access  closures, 
valves  and  fittings  are  required  to  be  closed  to  limit  fire  and  flooding. 


Zero-Strength 

multiple 


Barrier  -  An  imaginary  boundary  used  to  model  extremely  long  passageways  and 
deck  compartments.  The  barrier  is  presumed  to  have  no  thermal  resistance. 
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1.  INTRODUCTION 


1.1.  BACKGROUND 

The  U  S.  Coast  Guard  operates  a  large  fleet  of  buoy  tenders  to  maintain  an  extensive 
system  of  floating  and  fixed  aids  to  navigation  in  the  navigable  waters  of  the  Umted  States 
tocluding  harbors,  rivers,  and  eoastal  regions.  The  Oeet  includes  180- 
157’  and  133’  coastal  buoy  tenders,  and  a  vanety  of  construction  and  nver  tend  i  ^  , 

on  the  “western”  rivers  such  as  the  Mississippi,  Missouri,  and  Ohio  Rivers  as  well  as  selected  bays 
and  harbors  such  as  the  Chesapeake  Bay.  The  fleet  is  geographically  dispersed  over  the  Atlantic 
and  Pacific  seaboards,  Alaska,  Hawaii,  the  Gulf  of  Mexico  and  all  five  Great  Lakes.  Due  to  the 
age  of  the  existing  cutters  in  the  buoy  tender  fleet,  the  Coast  Guard  is  m  the  process  of  replacing 

two  classes  of  buoy  tenders. 

The  Coast  Guard  has  awarded  two  contracts  to  Marinette  Marine  Shipyard,  Mamette, 

WI  to  design  and  build  a  replacement  class  of  buoy  tenders  for  the  aging  180’  seagomg  buoy 
tender  and  157’  coastal  buoy  tender.  “WLB  (R)”  is  the  designation  for  the  replacement  seagomg 
buoy  tender.  “WLM  (R)”  is  the  designation  for  the  replacement  coastal  buoy  tender.  Marmette 
Marine  is  responsible  for  designing  and  building  these  ships  in  accordance  wth  the  ^id^ce 
provided  in  the  Circular  of  Requirements  (COR)  and  other  applicable  regulatory  authonties.  The 
COR  requires  installation  of  certain  firefighting  equipment  and  ensures  that  fire  safety  is 
considered  in  the  design.  However,  a  formal  fire  safety  analysis  is  not  required  by  the  COR.  [1 J 

A  fire  safety  analysis  of  the  WLM  (R)  was  conducted  as  part  of  the  Small  Cutter  Fire 
Protection  (SCFP)  project.  The  results  of  this  project  clearly  demonstrated  the  utdity  of  ^alyzing 
the  fire  safety  design  early  in  the  construction  of  the  lead  cutter  m  a  new  class  of  ships.  The 
WLM  (R)  was  studied  in  the  conceptual  design  phase  before  construction  of  the  vessel  had  begun. 
The  lead  cutter  CGC  JUNIPER,  in  the  WLB  (R)  class  had  been  completed  when  this  project  was 
begun,  howeve^  the  ship  had  not  yet  been  deUvered  to  the  Coast  Guard^ 

provide  additional  background  information  on  the  WLB  (R)  Seagomg  Buoy  Tender  and  the  SCFP 
project. 


1.1.1.  WLB  (R)  SEAGOING  BUOY  TENDER 

A  fire  safety  analysis  of  the  lead  ship  in  the  WLB  (R)  class  was  desired  by  the  Coast 
Guard  for  two  primary  reasons: 

•  Possible  deficiencies  in  the  fire  safety  design  identified  early  in  the  construction  of  the  class 
would  permit  cost-effective  corrections  for  remaining  cutters  in  the  class. 

•  The  planned  crew  size  for  this  class  of  cutter  is  much  smaller  than  other  cutters  of  comparable 
length  and  complexity,  consequently  there  is  a  concern  that  adequate  firefighting  equipment 
and  fire  protection  systems  are  installed  to  supplant  the  protection  offered  by  larger  crews  on 

other  ships. 

A  fire  safety  analysis  is  enhanced  if  the  ship  is  avmlable  to  collect  ac^al  data  concerning 
fuel  loads  and  other  details  pertinent  to  the  fire  safety  design  of  the  ship.  Since  the  JUNKER  had 
not  been  delivered  to  the  Coast  Guard  when  the  project  started,  it  was  not  possible  to  visit  the  ^ 
ship  until  late  in  the  project.  Therefore  the  preliminary  results  of  the  fire  safety  analysis  of  the  ship 
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were  based  on  information  available  from  the  COR  and  ship’s  fte^p  wm 

deUveied  to  the  Coast  Guard  a  ship  vitit  on  TONIPHI  was  accomphshed  so  that  actual  data  could 

be  collected  and  subsequently  utilized  in  the  analysis. 

1.1.2.  SMALL  CUTTER  FERE  PROTECTION  PROJECT 

The  Small  Cutter  Fire  Protection  Project  (SCFP)  was  inhiated  to  etanme  afreets  of 
fire  protection  in  small  cutters  Oess  than  180’  in  length).  The  original  ^pe  of  the  SCFP  spanned 
nine  classes  of  small  Coast  Guard  Cutters  includmg  most  of  the  patrol  1^,  arid 

constniction/river  tenders  in  the  Coast  Guard  fleet.  The  primary  objecti«s  mclud^  a^yaing  the 
fire  safety  of  the  nine  cutter  classes  and  recommending  improvements  vAere  needed.  Tte 
deliverables  in  the  project  included  interim  and  final  technical  reports  whch  mcorporat^  a  fire 
protection  doctrine  taUored  to  suit  each  class  of  cutter  smdied.  The 

Ldying  the  cutters  specified  the  use  of  the  Ship  Fire  Safety  Engmeetmg  Method  (SFSEM)  as  the 
analytical  tool  to  evaluate  shipboard  fire  safety. 

The  SFSEM  is  a  probabiUstic-based  risk  analysis  methodology  which  provides  m 
integrated  framework  to  account  for  all  relevant  aspects  of  shipboard  fire  prote^on.  m 
Theoretical  Basis  of  the  SFSEM  is  documented  and  available  in  the  ^um^  Res^ces 

Division  Library  at  the  U.S.  Coast  Guard  Research  and  Development  Center.  [2]  The  SFSEM 
designed  to  evaluate  the  ship's  performance  compared  to  pre-established  fire  safety  objectives 
(FSO)  The  methodology  quantifies  the  contribution  of  passive  and  active  &e  protection  systems, 
thus  it  provides  a  means  for  analyzing  and  comparing  design  alternatives  to  improve  the  overall 
fire  protection  on  the  cutter.  Since  the  SFSEM  had  only  been  used  once  before  in  the  Pol^ 
Icebreaker  Replacement  Project,  a  secondary  objective  was  established  m  the  SCFP  to  an  yze  t  e 
utility  of  this  methodology  and  identify  areas  of  improvement. 

As  documented  in  the  final  technical  report  for  the  SCFP  project,  the  ut^  of  the  SFSEM 
to  analyze  existing  ships,  the  ability  to  identify  problem  compartments  which  fail  to  ineet  te 
safety  objectives,  and  the  ability  to  analyze  the  effectiveness  of  hypotto^design  altanatives  to 

correct  the  problems  was  clearly  demonstrated.  [3]  The  limitations  of  SAFE  »e  also  documem^ 

in  the  Theoretical  Basis  of  the  SFSEM.[2]  The  SFSEM  was  successfully  u^  m  a  simdm  n^er 
to  analyze  the  fire  safety  design  of  the  WLM  (R)  in  the  conceptual  design  ptare^’The  SFSEM 
was  again  specified  as  the  analytical  tool  to  evaluate  the  fire  safety  of  the  WLB  (R). 

1.2.  SCOPE 

The  scope  of  this  project  is  limited  to  analyzing  the  fire  safety  of  the  CGC  JUNIPER,  the 
lead  ship  in  the  225’  WLB  (R)  Seagoing  Buoy  Tender  class.  A  ship  visit  was  conducted  on  the 
CGC  HORNBEAM  early  in  the  project  to  gain  insight  into  typical  fuel  loads  and  standard 
operating  procedures  for  an  existing  180’  seagoing  buoy  tender.  A  ship  wsit  w^  conduced  on 
the  CGC  JUNIPER  late  in  the/project  after  the  ship  was  delivered  to  the  Coast  Gi^d.  Thus  ^ 
preliminary  results  of  the  fire  safety  analysis  of  the  WLB  (R)  were  based  on  the  CO^  the  shp  s 
drawings  and  the  HORNBEAM  ship  visit  however  the  latter  detailed  fire  safety  analysis  of  the 
WLB  (R)  was  based  on  data  collected  during  the  JUNIPER  ship  visit. 

The  format  for  a  new  and  expanded  fire  protection  doctrine  was  developed  during  the 
SCFP  project.  The  doctrine  provides  recommended  procedures  for  fighting  all  classes  of  fires  m 
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all  types  of  compartments  whereas  the  existing  main  space  fire  doctrine  only  deals  with  class  B 
fires  in  the  main  machinery  spaces.  Due  to  the  planned  minimal  crew  size  and  the  eastence  of 
numerous  automated  fire  protection  systems  on  the  WLB  (R),  the  scoppof  tins  project  wm 
expanded  to  include  development  of  a  fire  protection  doctrine  for  the  WLB  (R)  sumlar  to  those 

developed  in  the  SCFP  project. 


1.3.  OBJECTIVES 

Two  primary  objectives  were  established  for  this  project.  The  first  and  most  important 
primary  objective  was  to  thoroughly  evaluate  the  fire  safety  design  of  the  WLB  (R)  class.  In  this 
context  “fire  safety  design”  includes  the  compartmentation,  outfitting  and  construction  matenals, 
fire  protection  systems,  firefighting  equipment,  firefighting  procedures  ^d  tactics  Md  any  other 
aspect  of  the  proposed  design  that  pertains  to  fire,  safety.  Since  the  design  of  the  ship  is  subjert  to 
constant  improvement,  this  analysis  was  based  on  information  concermng  the  design  available  to 
the  USCG  Research  and  Development  Center  in  September  1995.  Initially  ttas  infoim^iOT 
consisted  of  the  COR  and  the  Booklet  of  General  Plans  supplemented  by  a  visit  to  the  CGC 
HORNBEAM  in  October  1995.  The  accuracy  of  the  information  was  greatly  improved  as  a  result 
of  the  ship  visit  to  the  CGC  JUNIPER  in  March  1996. 

The  WLB  (R)  was  to  be  studied  in  its  normal  operating  configuration,  in  port  and  at  sea, 
with  a  full  complement  of  outfit  and  crew;  it  was  assumed  that  the  ship  would  be  intact,  and  not 
subject  to  fires  resulting  firom  enemy  action  or  arson.  Compartments  which  fail  to  meet  pre- 
established  fire  safety  objectives  were  to  be  thoroughly  studied  to  determine  reasons  for  the 
problem  This  includes  an  analysis  of  all  the  fire  paths  which  contributed  to  the  failure  of  the 
compartment  to  meet  the  FSOs.  Hypothetical  alternatives  to  improve  the  fire  safety  of  any 
problem  compartments  were  to  be  identified  and  a  cost  benefit  analysis  conducted  to  form  the 
basis  for  recommendations  to  Coast  Guard  Headquarters.  The  Coast  Guard,  could  then  consider 
the  costs  that  would  be  incurred  in  issuing  an  engineering  change  proposal  as  opposed  to 
retrofitting  the  delivered  ships  using  the  SHIP  ALT  process. 

The  other  primary  objective  was  to  develop  a  tailored  fire  protection  doctrine  for  the 
WLB  (R).  As  a  result  of  the  work  done  in  the  SCFP,  the  fire  protection  doctrine  for  Coast  Gu^d 
Cutters  has  been  significantly  expanded  in  scope  and  reformatted  into  three  parts.  Since  P^s 
and  B  of  the  fire  protection  doctrine  in  the  new  format  were  developed  previously  and  apply  to 
this  cutter,  only  Part  C  requires  development  as  part  of  this  project.  The  entire  fire  protection 
doctrine  is  included  in  Appendbc  E  of  this  report  for  the  sake  of  completeness.  The  doctnne 
specifies  procedures  for  combating  class  A,  B,  and  C  fires  in  port  and  at  sea  m  all  types  of 
compartments  in  the  cutter.  The  scenarios  are  limited  to  those  that  are  reasonable  to  expert,  for 
example  a  class  A  fire  in  the  Berthing  Area,  a  class  B  fire  in  the  Engine  Room,  and  a  c^  C  &e 
in  the  Pilot  House.  Only  procedures,  tactics,  and  equipment  currently  authorized  by  SHIP  ALT 
and  in  consonance  with  published  Commandant  policy  in  the  Naval  Engineers  Manual 
(Commandant  Instruction  M9000.6B)  and  other  official  documents  such  asNSTM,  Chapters  555 
and  079  are  incorporated  in  the  new  doctrine.  [4,  5,  6] 


1.4.  TECHNICAL  APPROACH 
This  project  is  organized  into  four  phases; 


•  Conduct  background  research 

•  Perform  fire  safety  analysis 

•  Develop  fire  protection  doctrine 

•  Prepare  final  report 

The  background  research  phase  includes  a  review  of  the  drawings  and  specifications  in  the 
COR  that  describe  the  details  of  the  fire  protection  equipment  and  systems  planned  for  installation 
in  the  vessel.  This  phase  also  includes  modeling  the  compartmentation  in  AutoCAD  as  a 
necessary  prerequisite  for  using  the  SFSEM  and  it’s  related  computer  programs,  SAFE,  which 
implements  the  Method.  The  fire  safety  analysis  phase  includes  a  thorough  review  of  the  baseline 
fire  safety  levels  of  the  ship  on  a  compartment  basis.  This  phase  also  includes  a  study  of 
alternative  enhancements  to  improve  the  fire  safety  of  any  compartments  which  fail  to  meet  their 
FSOs  or  to  study  particular  ship  design  features  that  pertain  to  fire  safety.  Finally,  the  fire  safety 
analysis  phase  includes  the  identification  of  probable  fire  paths  fi-om  selected  rooms  of  origin  to 
enhance  the  crew’s  firefighting  training.  The  fire  protection  doctrine  phase  involves  the 
development  of  Part  C  which  describes  the  procedures  and  tactics  for  combating  all  classes  of 
fires  in  all  types  of  compartments.  Finally,  the  results  of  the  study  are  documented  in  this  final 
report  and  the  new  doctrine  is  included  as  Appendix  E. 

The  technical  approach  used  to  perform  the  fire  safety  analysis  is  similar  to  that  used  in  the 
SCFP  and  documented  in  the  Theoretical  Basis  of  the  SFSEM  and  the  SAFE  User  Manual.  [2,  7] 
These  documents  describe  a  nine  step  procedure  for  conducting  the  analysis.  This  procedure  has 
been  established  and  refined  over  the  past  nine  years  during  which  thirteen  classes  of  Coast  Guard 
cutters  have  been  analyzed.  The  final  reports  for  these  studies  are  available  at  the  USCG 
Research  and  Development  Center.  [3,  8,  9, 10,  11,  12] 

The  approach  for  performing  a  fire  safety  analysis  on  the  baseline  data  set  uses  the 
individual  target  output  option  in  SAFE  to  determine  and  rank-order  baseline  fire  safety  levels  of 
every  compartment  compared  to  pre-established  fire  safety  objectives.  In  this  context,  “baseline” 
refers  to  the  ship  “as  is”  without  any  hypothetical  improvements  in  the  fire  safety  design.  The 
technical  approach  used  in  the  SCFP  was  altered  for,  the  WLB  (R)  due  to  its  much  larger  size  and 
many  more  compartments  compared  to  small  cutters.  The  changes  included  using  default  values 
as  starting  points  for  fuel  loads,  FSOs  and  probabilities  of  flame  limitation  and  then  tailoring  these 
values  for  observed  conditions  instead  of  individual  calculations  for  each  compartment.  It  was 
discovered  recently  that  the  target  output  options  in  SAFE  provide  imprecise  but  conservative 
results.  Therefore  the  target  option  results  were  augmented  by  the  barrier  and  path  options. 

These  results  also  permit  the  determination  of  probable  fire  paths  from  compartments  determined 
to  be  likely  rooms  of  origin. 

The  technical  approach  used  to  develop  the  fire  protection  doctrine  for  the  WLB  (R) 
included  analyzing  the  existing  main  space  fire  protection  doctrine.  This  provided  a  good  starting 
point  for  developing  procedures  to  combat  class  B  fires  in  the  machinery  spaces.  The  new 
doctrine  was  developed  taking  into  account  the  feedback  from  various  reviews  of  the  final  reports 
submitted  in  the  SCFP.  The  new  doctrine  also  incorporates  procedures  for  class  A  and  class  C 
fires  as  well.  Information  fi’om  a  variety  of  sources  was  utilized  to  develop  these  procedures  and 
tactics  including: 
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•  Naval  Ships  Technical  Manual,  chapters  555  and  079,  vols.  1-4  [5,  6] 

•  Surface  Ship  Survivability  Manual,  NWP  62-1  (Rev  C)  [13] 

•  Cutter  Casualty  Control  Manuals  [14] 

•  Vessel  Safety  Manual  [15] 

•  Marine  Fire  Prevention,  Firefighting,  and  Fire  Safety  [16] 

Each  cutter  in  the  WLB  (R)  class  will  have  to  tailor  part  C  of  the  new  doctrine  to 
account  for  any  differences  between  themselves  and  the  CGC  JUNIPER  Differences  may 
exist  due  to  uncompleted  (or  unauthorized)  SHIP  ALTS  and  other  changes  pertaining  to  the  fire 
safety  design  of  other  ships  in  the  class.  In  addition,  differences  may  exist  due  to 
compartmentation  and  other  changes  that  are  peculiar  to  a  sub-class.  Crew  members,  who  have 
been  transferred  to  JUNIPER  fi*om  other  small  cutters,  will  have  to  study  both  Parts  B  and  Part  C 
of  the  doctrine  for  their  new  ship.  In  addition,  damage  control  personnel  or  others  generally 
familiar  with  fire  science  will  not  have  to  study  Part  A.  Maintenance  of  the  new  fire  protection 
doctrine  should  be  simplified.  The  Commandant  would  be  the  appropriate  authority  responsible 
for  updating  and  maintaining  Parts  A  and  B  of  the  doctrine.  The  individual  cutter  would  tailor 
and  maintain  Part  C  in  accordance  with  the  guidance  provided  in  Parts  A  and  B. 

Section  2  of  this  report  provides  an  explanation  of  the  SFSEM  and  its  implementing 
computer  programs,  SAFE.  An  understanding  of  the  SFSEM/SAFE  is  essential  to 
comprehending  the  results  of  the  fire  safety  analysis  discussed  in  section  3.  These  results 
identified  certain  compartments  which  are  more  likely  to  be  rooms  of  origin  than  other 
compartments  in  the  ship.  Consequently  a  discussion  is  included  in  section  3  concerning  probable 
fire  paths  from  these  rooms  of  origin.  Section  4  provides  an  explanation  and  background 
information  concerning  the  fire  protection  doctrine  developed  for  the  WLB  (R).  Section  5 
provides  the  conclusions  and  recommendations  that  were  developed  as  a  result  of  the  preliminary 
and  detailed  fire  safety  analyses  accomplished  in  this  project.  Appendix  A  includes  a  tabulation  of 
all  compartments  in  the  WLB  (R)  as  well  as  profile  drawings  and  plan  views  of  all  decks. 
Appendbc  B  is  the  documentation  of  all  input  data  that  comprises  the  baseline  data  set.  This 
information  was  collected  during  the  ship  visit  and  determined  from  a  review  of  the  COR  and 
ship’s  drawings.  Appendix  C  contains  the  detailed  output  results  from  running  the  individual 
target  option  as  well  as  the  barrier  and  path  options  on  potential  rooms  of  origin.  Appendix  D 
contains  tables  of  various  input  data  that  were  used  to  perform  the  preliminary  baseline  analysis 
but  which  were  subsequently  changed  due  to  the  information  collected  during  the  JUNIPER  ship 
visit.  Appendix  E  includes  the  complete  fire  protection  doctrine  developed  for  the  WLB  (R)  class 
based  on  information  pertinent  to  the  CGC  JUNIPER. 
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2. 


SHIP  FIRE  SAFETY  ENGINEERING  METHODOLOGY 


2.1.  INTRODUCTION 

The  overall  fire  safety  of  a  ship  is  not  obvious.  It  is  dependent  upon  m^y  factor's, 
including  the  vast  number  of  fire  scenarios  that  are  posste  Furth^ore,  a 
safety  system,  because  it  demonstrates  perfoimance  m  all  phases  ofthete  cycle  of  fire  tom 
pretrention  through  detection,  containmern,  and  extinguishmem.  To  perform  a  fire  safety  ai^ysis, 
fi^atB  is  reguirS  to  evaluate  a  ship’s  response  to  fires  as  a  fire  safety  system.  The  analyas 
should  be  abll  to  show  how  the  fire  safety  system  would  perform  if  vanous  rft^ves  Mch  as 
better  fire  boundaries,  improved  fire  detection,  or  more  effective  manual 
were  used.  In  other  words,  a  means  of  modeling  fires  on  staps  is 

the  relevant  aspects  office  and  firefighting  in  an  mtegrated  fiamework.  The  Ship  Fire  Safe^ 
Enirineerine  Methodology  (SFSEM)  provides  this  integrated  fiamework.  The  foUowmg  sections 
SrierTew  Se  ofthe  LL  imporiant  features  of  SFSEM  and  ^entmg 
coCtSprogram,  Ship  Applied  Fire  Engineering  (SAFE).  The  SFSEM  and  SAFE  are  discussed 
in  de^aU  nfdoSmentation  avaitole  at  the  Coast  Guard  Research  and  Development  Center  m  the 
Safety  and  Human  Resources  Division  Library.  [2,  7] 

2.2.  SFSEM  OVERVIEW 

2.2.1.  SFSEM  FRAMEWORK 

The  ship  as  a  fire  safety  system,  refers  to  the  performance  of  a  ship  in  all  relevant  aspects 
of  fire  from  preventing  fires  in  the  first  place,  to  responding  to  the  flmes  and  smoke  Produced 
from  fires.  In  addition,  the  ability  of  passengers  and  crew  to  escape  fi-om  a  fire  the  iiAerent 

ability  ofthe  ship’s  structure  to  withstand  the  fire’s  assault  are  also  relevant  considerations  of  a 
ship  as  a  fire  safety  system.  The  SFSEM  is  designed  to  provide  a  comprehensive  ^alysis  of  ^ 
aspects  ofthe  ship\  performance  as  a  fire  safety  system.  It  is  designed  in  a  modular  fashion  so 
thL  each  of  these  considerations  can  be  studied  in  isolation  and  so  that  the  ^  ° 

the  methodology  can  serve  a  useful  purpose  while  others  are  being  developed.  The  complete 
SFSEM  consists  of  six  modules  categorized  as  shown  in  Table  2.1. 


Table  2.1  SFSEM  Modules 


Performance  Identification  Module 
Establish  Fire  Safety  Objectives  (FSOs) 
Engineering  Analysis  Modules 
Prevent  Established  Burrung  (EB) 
Flame  Movement 
Smoke  Movement 
People  Movement 

Structural  Frame^ _ 
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The  Establish  FSOs,  Prevent  EB  and  Flame  Movement  modules  are  incorporated  in  the 
current  version  of  SFSEM  [2];  the  other  three  modules  are  under  development  at  the  present  time 
or  will  be  developed  in  the  future.  The  following  sections  provide  an  overview  of  these  six 
individual  modules. 


2.2.2.  ESTABLISH  FIRE  SAFETY  OBJECTIVES 

In  order  to  analyze  the  performance  of  a  ship  as  a  fire  safety  system,  there  must  be 
acceptable  performance  standards  or  criteria  established  by  authorities  knowledgeable  of  fire 
protection  engineering  principles  and  practices.  These  criteria  are  referred  to  as  Fire  Safety 
Objectives  (FSOs).  Ideally,  FSOs  are  established  by  cognizant  authorities  taking  into 
consideration  life  safety,  property  protection  and  mission  impairment.  Cognizant  authorities  in 
the  Coast  Guard  are  the  appropriate  program  and  support  managers  in  Coast  Guard 
Headquarters.  In  the  absence  of  such  input,  FSOs  are  established  by  the  engineer/analyst  using 
the  process  described  in  this  section. 

FSOs  are  designed  to  establish  the  performance  standard  for  a  fire  safety  system  taking 
into  account  all  aspects  of  fire  including  flame  movement,  smoke  movement,  people  movement 
(egress  for  the  occupants),  and  the  ability  of  the  structure  to  withstand  the  fire’s  assault.  In  the 
SFSEM,  smoke  movement,  people  movement,  and  structural  analysis  modules  are  not  yet  fully 
developed,  therefore  the  FSOs  are  presently  established  considering  flame  movement  only. 

FSOs  were  established  for  the  WLB  (R)  for  each  compartment  utilizing  the  so-called 
traditional  approach.  It  is  the  approach  used  over  the  past  eight  years  in  the  fire  safety  analysis  of 
twelve  classes  of  Coast  Guard  Cutters.  A  number  of  limitations  and  drawbacks  have  been 
identified  with  the  traditional  approach,  and  there  has  been  some  discussion  concerning  the 
practicality  and  validity  of  establishing  FSOs  on  a  compartment  basis.  [17,  18]  Even  with  these 
concerns,  the  traditional  approach  has  merit  and  is  considered  valid.  A  Fault  Tree  Analysis  (FTA) 
approach  to  establish  FSOs  is  currently  under  development  but  is  not  yet  available.  The  following 
paragraphs  describe  the  traditional  approach  in  more  detail. 

FSOs  are  established  for  each  compartment  in  the  cutter  that  may  be  analyzed  by  SAFE. 
Currently,  magazines,  flammable  liquid  tanks,  and  helicopter  hangars  are  not  analyzed  due  to  the 
inability  of  SAFE  to  deal  with  explosion  hazards.  All  other  compartments  are  rated  for  both 
Magnitude  of  Acceptable  Loss  (MAL)  and  Frequency  of  Acceptable  Loss  (FAL).  The  MAL  is 
established  by  assigning  a  rating  to  each  of  the  following  four  factors  for  each  compartment  and 
then  weighting  these  factors  to  determine  an  overall  rating  for  the  compartment: 

•  Life  Safety  (LS) 

•  Property  Protection  (PP) 

•  Primary  Mission  (PM) 

•  Secondary  Mission  (SM) 

The  weighting  factors  are  different  for  each  module  in  the  SFSEM.  For  example,  in  the 
flame  movement  module,  damage  from  flames  affects  the  primary  mission  of  the  ship  more  than  it 
causes  life  safety  concerns.  Whereas  considering  the  effects  of  smoke,  life  safety  will  be  the 
primary  concern  compared  to  the  property  damage.  Thus  the  weighting  factors  for  the  four 
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factors  are  adjusted  for  each  module  in  the  SFSEM.  The  weighting  factors  used  to  assign  a  MAL 
rating  to  each  compartment  in  the  WLB  (R)  considering  flame  movement  only  are  shown  in  the 
following  expression: 


MAL  =  0.1*LS  +  0.3*PP  +  0.4*PM  +  0.2*SM 
The  MAL  rating  for  each  factor  is  permitted  to  be  one  of  the  following  four  integer 

values: 

1.  EstabUshed  Burning  (EB)  is  not  acceptable 

2.  EB  is  acceptable  but  Full  Room  Involvement  (FRI)  is  not 

3.  FRI  is  acceptable  but  Compartment  Burnout  (CBO)  is  not 

4.  CBO  is  acceptable 

A  MAL  rating  is  assigned  to  each  factor  for  each  compartment,  then  the  overall  MAL 
rating  is  calculated  according  to  the  algebraic  expression  shown  above  and  the  truncated  MAL 
rating  is  assigned  to  the  compartment.  For  example,  if  the  results  of  the  calculation  is  3.37,  a 
MAL  of  3  is  assigned. 

The  ratings  are  assigned  for  each  factor  using  engineering  judgment  and  considering  the 
effect  flame  movement  has  on  each  factor.  Compartments  whose  total  loss  (CBO)  would  not 
significantly  affect  the  ship’s  primary  or  secondary  mission  are  typically  assigned  a  rating  of  4  for 
factors  PM  and  SM.  For  example,  most  sanitary  spaces,  gear  lockers,  passageways,  voids,  water 
tanks,  ladders,  cofferdams,  and  certain  storerooms,  if  totally  lost,  would  not  prevent  the  ship  from 
performing  its  primary  or  secondary  mission.  Note,  a  compartment  may  contain  a  significant  fuel 
load  and  contribute  materially  to  the  spread  of  a  fire,  but  if  its  loss  does  not  significantly  affect  the 
ship’s  mission,  it  receives  a  rating  of  4.  At  the  other  extreme,  flammable  materials  storage 
lockers,  paint  lockers,  and  other  compartments  containing  extremely  flammable  materials 
representing  a  significant  fire  hazard  are  normally  assigned  a  rating  of  1  for  the  factors  PM  and 
SM. 

The  balance  of  the  compartments  are  normally  assigned  a  rating  of  2  or  3  for  the  factors 
PM  and  SM.  In  general,  if  the  compartment  contains  equipment  vital  to  the  ship’s  primary  or 
secondary  mission,  and  if  its  loss  would  likely  result  in  the  ship  aborting  its  patrol  and  returning  to 
homeport  for  repairs,  it  would  be  assigned  a  2.  On  the  other  hand,  if  the  compartment’s  loss 
would  degrade  but  not  prevent  the  ship’s  ability  to  perform  its  mission,  it  would  receive  a  3 
rating.  Examples  of  compartments  typically  rated  2  for  the  factors  PM  or  SM  are  the  Engine 
Room,  Bridge,  and  Galley.  Berthing  Areas,  Ship’s  Offices  and  LabsAVorkshops  are  typically 
assigned  a  3  rating  for  the  factors  PM  and  SM. 

A  compartment’s  cost  to  replace  is  the  primary  consideration  for  assigning  a  rating  to  the 
property  protection  (PP)  factor.  Obviously,  Engineering  Spaces  such  as  the  Engine  Room, 
Emergency  Generator  Room,  Auxiliary  Machinery  Rooms  contain  very  expensive  machinery  not 
only  from  an  acquisition  point  of  view  but  the  costs  involved  in  the  labor  to  install  and  align  the 
equipment  is  significant  as  well.  Thus  these  spaces  are  typically  assigned  a  rating  of  2  for  the  PP 
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factor.  A  rating  of  1  is  assigned  for  those  spaces  such  as  paint  lockers  and  flammable  materials 
storage  lockers  for  the  PP  factor  due  to  their  potentially  rapid  fire  growth  which  would  consume 
their  contents.  A  rating  of  4  is  assigned  for  the  PP  factor  to  those  spaces  whose  total  loss  would 
be  considered  minimal  (compared  to  other  spaces).  Finally,  a  rating  of  3  is  assigned  for  the  PP 
factor  to  those  compartments  whose  cost  is  not  minimal  but  is  considered  far  less  than  major 
engineering  spaces.  Examples  of  spaces  assigned  a  3  rating  for  the  PP  factor  include  the  Galley, 
Scullery  and  spaces  with  some  minor  machinery  such  as  sewage  machinery  spaces  and  potable 
water  equipment  rooms. 

Ratings  for  the  life  safety  (LS)  factor  take  into  account  the  likelihood  that  personnel  will 
be  injured  by  the  fire  (not  the  smoke  or  toxic  gases).  This  probability  is  affected  by  the  likelihood 
that  the  space  will  be  occupied,  the  accessibility  of  the  space,  the  quantity  of  personnel  likely  to  be 
in  the  space,  and  the  likelihood  that  the  occupants  will  be  sleeping.  Thus  spaces  such  as  the  Paint 
Locker  where  persormel  would  be  in  danger  even  if  EB  occurs  are  assigned  a  rating  of  1  for  the 
LS  factor.  If  EB  can  occur  but  personnel  are  not  likely  to  be  in  serious  danger  unless  FRI  occurs 
receive  a  rating  of  2  for  the  LS  factor.  If  FRI  can  be  tolerated  but  the  entire  compartment  would 
have  to  be  lost  before  personnel  are  in  danger  of  being  injured,  a  rating  of  3  would  be  appropriate 
for  the  LS  factor.  Finally,  if  a  compartment  can  be  totally  lost  and  still  not  endanger  personnel,  a 
rating  of  4  can  be  assigned  to  the  LS  factor.  After  a  rating  has  been  assigned  to  all  four  factors 
the  overall  MAL  rating  for  the  compartment  is  calculated.  This  value  is  then  used  in  the 
calculation  for  the  FAL  as  described  in  the  next  paragraph. 

The  FAL  is  coupled  to  the  MAL.  For  example,  it  may  be  considered  acceptable  to  lose  a 
compartment  with  a  MAL  =  4  once  a  year  but  compartments  with  a  MAL  =  1  may  be  lost  only 
once  in  a  ship’s  lifetime  (30  years).  Based  on  MAL  and  FAL  ratings  established  by  engineering 
judgment  for  similar  compartments  in  several  classes  of  cutters,  a  correlation  between  MAL  and 
FAL  was  determined  by  fitting  a  curve  to  the  data  points.  The  following  algebraic  relationship 
expresses  this  correlation  and  is  now  used  to  establish  the  FAL  based  on  the  MAL  rating  for  each 
compartment: 


FAL  =  32.25  -(1.766*MAL)-(0.214*MALV(0.222*MAL^) 


The  FSOs  established  for  the  WLB  (R)  using  the  traditional  approach  described  above  are 
tabulated  in  Appendix  B  in  Table  B.3. 

2.2.3.  ENGINEERING  ANALYSES  MODULES 

Engineering  analyses  comprise  the  other  five  modules  in  the  SFSEM.  Prevent  EB  is 
designed  to  analyze  the  actions  taken  to  prevent  a  fire  from  occurring  in  the  first  place,  as  well  as 
the  initial  actions  taken  by  a  person  discovering  a  fire  in  its  incipient  stage.  Flame  Movement, 
Smoke  Movement,  People  Movement,  and  Structural  Frame  are  modules  that  analyze  the  ship’s 
ability  to  respond  to  a  fire  that  has  reached  EB.  Each  of  these  analyses  is  designed  to  provide 
information  that'Svill  allow  a  comparison  of  the  ship’s  performance  relative  to  the  established 
FSOs.  The  following  sections  provide  an  overview  of  each  of  these  modules. 
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2.2.3.I.  Prevent  Established  Burning  Module 

In  fire  protection  engineering  terms.  Established  Burning  (EB)  defines  the  point  when 
radiation  feedback  to  the  fuel  bed  begins  to  dominate  as  the  heat  transfer  mode  and  the  heat 
release  rate  of  the  pyrolizing  fuel  may  rapidly  increase  if  proper  conditions  for  combustion  exist. 
From  a  layman’s  perspective,  it  is  the  smallest  flame  one  would  worry  about.  For  example,  a 
cigarette  lighter  flame  would  be  of  concern  in  a  compartment  such  as  a  paint  locker,  but  a  flame 
would  have  to  be  considerably  larger  to  be  a  concern  in  a  cargo  hold.  The  specific  fire  size  that 
defines  EB  can  thus  range  in  size  fi-om  a  spark  to  a  flame  height  of  four  feet  or  more.  A  ten  inch 
high  flame  is  commonly  accepted  as  the  smallest  flame  on  a  ship  that  constitutes  EB. 

The  probability  that  EB  will  occur  is  equivalent  to  the  probability  that  fire  prevention  (in 
its  broadest  sense)  fmled.  The  probability  of  EB  can  be  calculated  by  multiplying  the  probability 
of  ignition  times  the  probability  that  the  fire  will  grow  to  the  critical  size  defined  as  EB. 
Calculating  this  probability  is  primarily  useful  in  a  study  of  the  fire  prevention  phase,  however,  it 
is  also  used  in  the  calculation  of  the  probability  of  limiting  flame  spread. 

The  Prevent  EB  module  analyzes  the  probability  of  EB  occurring  in  a  compartment. 

There  are  two  basic  approaches  to  accomplish  this  analysis.  The  first  approach  calls  for 
evaluating  the  probability  of  each  event  that  would  lead  to  EB  including  overheating,  ignition,  and 
growth  from  ignition  to  EB.  The  other  approach  is  simply  to  analyze  historical  records  if 
sufficient  data  exists. 

Fire  safety  analyses  of  Coast  Guard  Cutters  to  date  have  utilized  historical  records  to 
establish  the  frequency  of  EB  since  adequate  data  from  the  U.S.  Naval  Safety  Center  and  U.S. 
Coast  Guard  Headquarters  is  available  for  each  type  of  compartment  aboard  a  cutter.  Military 
ships,  including  Coast  Guard  Cutters,  are  required  to  report  all  fires  that  result  in  damage  or 
personal  injury.  This  provides  the  opportunity  to  utilize  historical  records  to  determine  the 
frequency  of  EB.  Historical  data  does  not  involve  the  subjective  judgment  required  in 
determining  probabilities.  Therefore  the  alternative  "Frequency  of  EB"  is  utilized  in  the  SFSEM. 

Khstorical  reports  of  fires  on  all  classes  of  Coast  Guard  Cutters  was  obtained  from  the 
Commandant  (G-KSE-4),  U.S.  Coast  Guard,  for  the  period  1984  through  1992.  This  data  was 
combined  with  data  received  from  the  U.S.  Naval  Safety  Center  on  21  classes  of  large  naval 
vessels  during  the  period  1975  through  1986  to  refine  the  reported  fire  frequencies.  For  the 
purposes  of  the  SFSEM,  similar  compartments  were  grouped  by  compartment  use  indicator 
(CUI).  CUI  categories  were  adapted  from  the  standard  nomenclature  used  by  the  Coast  Guard 
and  Navy  to  identify  compartment  usage.  Some  CUIs  were  further  subdivided  in  order  to  reflect 
a  more  accurate  assignment  of  reported  fire  frequency.  Based  on  experience,  it  is  estimated  that 
approximately  half  of  all  fires  which  reach  EB  do  little  or  no  damage  to  the  vessel  and  result  in  no 
injuries  to  personnel;  thus  they  are  unreported.  As  a  result,  the  “reported  frequency  of  EB”  based 
on  historical  data  was  doubled  and  called  "adjusted  fire  frequency"  to  account  for  unreported 
fires.  The  number  of  fires  reported  and  adjusted  fire  frequency  values  from  the  combined  Navy 
and  Coast  Guard  data  is  shown  in  Table  2.2  grouped  according  to  CUI. 

Note  that  the  Main  Propulsion  Mechanical  (EM)  and  Emergency  Auxiliary  Generator 
Rooms  (QE)  exhibit  adjusted  fire  fi'equencies  which  are  orders  of  magnitude  greater  than  other 
compartments.  This  fact  has  a  substantial  impact  on  the  results  of  a  fire  safety  analysis  using  the 
SFSEM. 
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The  data  provided  by  the  Commandant  (G-KSE-4)  was  also  analyzed  to  obtain 
information  such  as  the  frequency  that  arson  is  a  problem,  the  frequency  of  fires  that  spread  to 
other  compartments  from  the  room  of  origin,  the  class  of  fires  that  most  frequently  occur,  the  type 
of  compartment  where  high  dollar  loss  fires  occur,  etc. 
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Table  2.2  Fire  Frequency  Data 


NOTES; 

1 .  Taken  as  twice  the  reported  fire  frequency 

2.  Based  on  1986  -  1991  USCG  data  only.  (All  other  numbers  of  fires  based  on  both  USN  ana 
USCG  data.) 

1 3  Default  value  used  in  cases  where  no  fires  have  been  reported,  or  when  calculated  adjusted 
fi’equency  is  below  0.00005 
4.  New  compartment  types  added  since  analysis  of  first  three  small  cutters  in  the  SCFP  project  _ 
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2.2.3.2.  Flame  Movement  Module 

If  a  fire  grows  beyond  EB,  the  goal  of  shipboard  firefighting  is  to  limit  the  spread  of  the 
fire  to  the  room  of  origin.  If  the  fire  breaches  the  compartment  boundaries  (or  barriers)  in  the 
room  of  origin,  the  fire  may  spread  to  involve  adjacent  compartments.  Thus,  firom  the  perspective 
of  flame  movement,  fire  spreads  fi-om  compartment  to  compartment  by  attacking  and  destroying 
the  barriers  separating  the  compartments.  Fire  will  continue  to  spread  if  there  is  adequate  fuel  and 
oxygen  to  sustain  fire  growth.  The  SFSEM  first  evaluates  the  probability  of  extinguishing  the  fire 
in  a  room  of  origin;  then  it  considers  the  probability  of  the  compartment  barriers  successfully 
limiting  the  fire  fi'om  spreading  to  adjacent  compartments.  Findly,  it  evaluates  the  probability  of 
extinguishing  the  fire  in  the  adjacent  compartments,  then  the  adjacent  compartment’s  barriers  are 
evaluated  and  so  on.  This  process  is  repeated  for  every  possible  room  of  origin  and  every 
possible  fire  path  until  the  probability  of  limiting  the  fire  is  1 .0  (100%)  or  until  the  user-specified 
time  has  elapsed,  whichever  comes  first.  Results  are  accumulated  for  each  compartment  as  a 
target  of  fire  and  compared  to  FSOs.  The  results  identify  areas  where  fire  protection  systems 
need  to  be  improved,  and  where  they  can  be  reduced  and  still  achieve  desired  levels  of  fire 
protection.  A  key  assumption  in  the  SFSEM  is  that  stoichiometric  burning  conditions  exist.  This 
conservative  assumption  assures  that  worse  case  conditions  are  considered  in  the  analysis.  In  the 
flame  movement  module  of  the  SFSEM  probabilities  are  determined  based  on  engineering 
judgment  or  degree  of  belief  of  the  analyst.  While  the  methodology  is  fiindamentally  probabilistic, 
certain  aspects  in  fire  science  lend  themselves  to  deterministic  solutions.  Deterministic  algorithms 
are  incorporated  wherever  sufficient  data  exists  to  validate  them.  The  philosophy  also  considers 
the  fact  that  the  human  mind  is  limited  in  the  number  of  factors  it  can  integrate  simultaneously. 
The  framework  of  the  SFSEM  breaks  all  events  into  smaller  subevents  so  that  the  analyst  can 
focus  his  or  her  engineering  judgment  on  relatively  few  factors,  while  the  computer  programs 
carry  out  the  extensive  calculations  necessary  to  aggregate  the  results. 

2.2.3.3.  Smoke  Movement  Module 

Fires  produce  smoke  and  toxic  gases  as  products  of  combustion.  In  addition,  certain 
firefighting  agents  such  as  Halon  may  create  toxic  gases  in  the  process  of  extinguishing  the  fire. 
Other  extinguishing  agents  such  as  CO2  significantly  reduce  available  oxygen.  Carbon  monoxide, 
in  particular,  is  extremely  lethal;  CO  is  a  product  of  combustion  and  is  produced  regardless  of  the 
extinguishing  agent  used.  The  obscuration  from  the  smoke  and  the  untenable  atmosphere  from 
toxic  gases  more  often  result  in  a  life-threatening  situation  than  the  flames  themselves.  An 
analysis  of  the  smoke  movement  in  a  fire  is  therefore  vitally  important  in  determining  the  ship’s 
performance  relative  to  life  safety  objectives.  Unfortunately,  the  analysis  of  smoke  movement  in  a 
ship  with  its  installed  ventilation  systems  is  extremely  complex.  Considerable  research  has  been 
devoted  to  smoke  movement  by  fire  protection  engineers  in  the  academic  as  well  as  research  and 
development  communities.  The  smoke  movement  module  should  be  the  next  module  integrated 
into  the  SFSEM. 


2.2.3.4.  People  Movement  Module 

In  the  event  of  a  fire  emergency  on  a  ship,  passengers  and  off-duty  crew  have  to  proceed 
to  areas  of  refuge.  On-duty  crewmen  in  certain  spaces  such  as  the  Bridge  and  Engineering 
Control  Center  cannot  evacuate  due  to  the  need  to  operate  the  ship’s  propulsion  and  na\figation 
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systems.  In  wartime,  battle  stations  also  remain  occupied  during  a  fire  due  to  the  need  to  defend 
the  ship  and  operate  the  ship’s  weapons  systems.  Consequently,  certain  compartments  require 
fire  protection  systems  adequate  to  protect  occupants  who  cannot  evacuate  for  one  reason  or 
another.  The  people  movement  module  will  be  designed  to  analyze  egress  routes  to  areas  of 
refuge  and  evduate  the  adequacy  of  fire  protection  systems  for  defending  people  in  place.  This 
module  should  be  developed  and  integrated  into  the  SFSEM  in  the  future. 

2.2.3.5.  Structural  Frame  Module 

Watertight  bulkheads  and  decks  on  ships  provide  the  necessary  segregation  for  adequate 
protection  against  progressive  flooding.  The  watertight  compartments  thus  created  are  further 
subdivided  with  non-structural  bulkheads  to  provide  segregation  of  ship  functions  and 
accommodate  the  ship’s  missions.  Most  watertight  boundaries  in  ships  are  steel  to  provide  the 
necessary  structural  strength  to  resist  the  hydrostatic  forces  that  may  be  encountered  due  to 
progressive  flooding.  The  structural  collapse  of  steel  bulkheads  and  decks  in  the  first  hour  or  so 
of  a  fire  is  unlikely.  However,  some  ships  such  as  hydrofoils,  fast  patrol  boats,  surface  effect  ships 
and  other  weight-critical  vessels  are  constructed  of  aluminum.  This  material  loses  structural 
strength  at  relatively  low  temperatures  compared  to  steel.  The  structural  frame  module  is 
intended  to  analyze  the  effects  of  fire  on  the  structural  members  of  the  ship.  This  module  should 
also  be  developed  and  integrated  into  the  SFSEM  in  the  future. 

2.2.4.  SFSEM  APPLICATIONS 

The  flame  movement  module  of  the  SFSEM  is  a  probabilistic-based  risk  analysis 
methodology.  This  means  that  the  results  are  based  primarily  on  probabilities  determined  by 
engineering  judgment  of  the  engineer/analyst  as  opposed  to  deterministic  calculations  of 
conditions  precisely  known.  Therefore,  the  results  are  the  most  useful  when  the  analyst  uses  the 
methodology  to  compare  outcomes  on  a  relative  basis.  Analyang  competing  preliminary  designs 
to  identify  the  best  design  with  respect  to  fire  safety  is  an  example  of  such  a  potential  application. 
It  is  also  appropriate  to  compare,  on  the  same  ship,  the  effectiveness  of  different  fire  protection 
alternatives. 

The  SFSEM  has  been  used  in  the  past  to  analyze  the  preliminary  fire  safety  design  of  the 
Polar  Icebreaker  Replacement  (PIR)  and  the  WLM(R).  It  has  also  been  used  extensively  in  the 
SCFP  to  analyze  the  fire  safety  design  of  nine  classes  of  active  small  U.  S.  Coast  Guard  Cutters. 
Prior  to  the  \^B  (R)  project,  the  most  recent  application  was  the  analysis  of  the  VINDICATOR 
after  conversion  to  a  Coast  Guard  Medium  Endurance  Cutter.  It  has  been  demonstrated  therefore 
that  the  SFSEM  has  utility  to  analyze  proposed,  as  well  as  existing,  fire  safety  designs  of  ships. 
The  following  sections  describe  the  past  as  well  as  potential  future  applications  for  the  SFSEM. 

2.2.4. 1.  Fire  Safety  Design  Analysis 

The  SFSEM  permits  an  evaluation  of  individual  fire  protection  components  within  a  ship. 
It  can  compare  alternative  fire  protection  measures  against  a  baseline  or  in  a  relative  sense  to  each 
other.  The  basic  flowchart  for  this  process  is  illustrated  in  Figure  2. 1 .  The  SFSEM  can  be  used 
to  compare  alternative  fire  protection  components  that  are  in  the  same  category  such  as 
evaluating  the  effectiveness  of  different  firefighting  agents.  Its  true  value,  however,  lies  in  its 
ability  to  compare  heretofore  incomparable  entities  such  as  evaluating  the  relative  effectiveness  of 
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a  barrier  and  a  firefighting  technique.  This  sort  of  comparison  is  especially  useful  to  answer 
“what-if  ’  questions  often  raised  by  decision-makers.  Note  that  actual  or  proposed  components 
can  be  evaluated  on  actual  or  proposed  ships.  Furthermore  the  SFSEM  and  the  reports  generated 
by  SAFE  provide  the  necessary  documentation  to  support  a  serious  study  of  the  fire  safety  levels 
of  these  vessels. 


Figure  2.1  Role  of  the  SFSEM  in  Fire  Safety  Design  Analysis 


2.2.4.2.  Fire  Investigations 

The  focus  of  fire  investigations  is  usually  a  search  for  the  cause  or  origin  of  the  fire  and 
frequently  includes  an  investigation  for  negligence  or  dereliction  of  duty.  Certainly,  the  loss  of 
valuable  property  and  lives  warrants  an  investigation  and  a  deterrmnation  of  responsibility,  but  the 
performance  of  the  ship  as  a  fire  safety  system  is  often  overlooked.  Moreover,  there  has  been  a 
lack  of  analytical  tools  with  which  to  assess  this  performance.  The  SFSEM  is  not  the  proper  tool 
to  conduct  a  forensic  type  of  fire  reconstruction  analysis.  There  are  deterministic  computer  fire 
models  which  are  more  appropriate  for  this  type  of  analysis.  However,  the  SFSEM  can  be  used 
to  analyze  the  possible  fire  paths  compared  to  the  actual  fire  paths  to  gain  insight  into  the  ship’s 
response  to  the  fire.  Furthermore,  most  ships  are  one  vessel  in  a  class  of  similar  ships.  An 
analysis  of  a  fire  may  yield  valuable  information  which  would  benefit  the  rest  of  the  class. 

2.2.4.3.  Future  Applications 

In  the  future,  the  SFSEM  may  be  used  for  equivalency  determinations.  The  SFSEM 
provides  the  ability  to  quantify  the  contribution  of  fire  protection  features  such  as  passive, 
automated,  or  manual  firefighting  features  to  achieve  FSOs.  Therefore,  the  means  exist  to  verify 
an  equivalent  feature.  For  example,  installing  an  automated  fire  protection  system  such  as 
sprinklers  may  be  determined  equivalent  to  the  passive  fire  protection  currently  provided  by  the 
existing  watertight  boundaries  which  act  as  fire  boundaries.  The  SFSEM  does  not  take  into 
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The  effectiveness  of  damage  control  teams  in  response  to  shipboard  fires  vanes 
consid^  y  “p  to  ship.  eL  within  a  ship,  the  response  ean  vary  between  ^ytnne  and 
IhtttTiL  especi*  over  a  period  of  time  following  firefighting  team  training.  Moreover 

thie  is  a  di&rence  in  the  size  of  the  crew  available  to  rrapond  to 

there  is  a  sigranc  evaluation  of  the  time  between  imtial  notification  of  the  Badge 

the  ship’s  fire  protection  doctrme. 

2.3.  SAFE  OVERVIEW 

2.3.1.  SAFE  FRAMEWORK 

SAFE  is  a  orogramming  system  that  automates  portions  of  the  SFSEM.  It  is  actuaUy  an 
LZms  of  data  renm^  to  “  fmS 

"pZfZ1oZTseZbe^he^ayZZf  a  ship  throng 

wtoZirrn^^gThepmSffirmoitL'^^^^^^ 

shipboard  experience. 

2.3.2.  AUTOCAD 

SAFE  reauires  an  accurate  representation  of  the  ship’s  geometry  in  order  to  determine 

deck,  the  compartment  elevation,  and  the  compartment  height  are  needed,  SATO  untes 
AutoCAD  as  a  tool  for  drafting  a  simplified  version  of  the  general  arrangOT^  deck  plans  of  the 
fCso  Woltion  can  be  obtained.  AutoCAD  is  also  used  to  tailor  default  values  assigned 
by  the  database  and  to  display  graphic  results  of  the  analysis. 
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2.3.3.  DATABASE 

The  database  is  loaded,  using  information  from  the  AutoCAD  drawing  and  database  entry 
screens,  with  all  the  values  it  needs  to  run  the  probabilistic  model.  General  ship  information  is 
entered  through  a  database  screen,  then  the  “.dxf  ’  (drawing  exchange  format)  files  created  in 
AutoCAD  are  used  to  calculate  the  ship  geometry.  Once  the  ship  geometry  is  complete, 
information  from  the  ship  visit  forms  are  entered.  Certain  fire  parameters  are  assigned  default 
values.  AutoCAD  permits  tailoring  these  default  values.  Database  reports  are  available  to  display 
fire  parameters  assigned  to  each  compartment  and  barrier. 

2.3.4.  PASCAL  PROGRAMS 

Integrated  into  SAFE  are  numerous  Pascal  programs  which  provide  three  critical  functions 
of  the  SFSEM: 

•  Connectivity  Generation.  Based  on  the  AutoCAD  drawings,  SAFE  determines  the 
connectivity  between  compartments.  Specifically,  it  determines  which  segments  of  bulkheads 
and  decks  are  in  common  between  compartments.  Modelling  this  correctly  is  important 
because  the  SFSEM  relies  on  the  principle  that  fire  spreads  from  one  compartment  to  another 
by  attacking  and  destroying  the  barriers  between  compartments. 

•  FRI  Time  and  Heat  Release  Rate  Calculations.  The  FRI  time  algorithm  utilizes  the  Beyler- 
Peatross  algorithm.  [19]  The  coefficients  for  this  algorithm  are  based  on  full-scale  shipboard 
testing  at  the  USCG  Fire  and  Safety  Test  Detachment  in  Mobile,  Alabama.  The  post-FRI  heat 
release  rate  calculation  is  based  on  compartment  ventilation  assuming  “worst  case” 
stoichiometric  burning  (adequate  oxygen  to  support  combustion  of  all  available  fuel). 

•  Probabilistic  Modeling.  A  run  of  the  fire  model  begins  with  a  compartment  which  has 
experienced  ignition  and  fire  growth  to  the  point  where  the  fire  size  meets  the  definition  of 
“EB”.  At  the  point  when  EB  is  reached,  the  clock  is  set  to  time  0  (minutes)  in  the 
compartment  referred  to  as  the  room  of  origin.  The  fire  is  allowed  to  grow  until  FRI  is 
achieved  in  the  room  of  origin  or  until  the  flames  are  limited  by  passive,  automated  or  manual 
means  prior  to  FRI.  The  variables  in  the  equation  that  describes  fire  growth  in  the  pre-FRI 
fire  growth  regime  are  explained  in  the  Theoretical  Basis  of  the  SFSEM.  [2]  If  FRI  is 
achieved;  however,  the  model  then  calculates  and  accumulates  the  heat  energy  impact  on  the 
barriers  in  the  room  of  origin  and  determines  the  probability  of  failure  for  each  barrier  from 
the  catalog  of  Tbar  and  Dbar  curves  for  barrier  materials.  Heat  energy  impact  is  calculated  in 
the  post-FRI  fire  growth  regime  according  to  the  model  for  heat  release  rate  assuming 
stoichiometric  burning.  If  a  barrier  failure  occurs,  EB  is  established  in  the  adjacent 
compartment  and  the  fire  growth  cycle  is  started  again.  This  space-barrier  progression  is 
allowed  to  continue  until  the  fire  is  limited  or  until  a  predetermined,  user-specified  time  has 
elapsed.  In  this  space-barrier  propagation,  the  probabilistic  model  builds  a  set  of  fire  paths 
from  each  possible  room  of  origin  and  accumulates  results  so  that  the  compartments  may  be 
rank  ordered  in  their  performance  as  “targets”  of  the  fire  compared  to  the  established  FSOs. 

2.3.5.  COMPARISON  OF  SAFE  VERSIONS  2.1A  AND  2.2 

Version  2.2  of  SAFE  was  used  in  the  analysis  of  the  VINDICATOR  and  the  WLB  (R). 
This  version  contains  many  improvements  over  versions  2.1  and  2.1  A  which  were  utilized  in  the 
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.  M  option  was  incon-orated  into  ti.0  probabaistio 

the  increased  probability  of  fire  propagation  associated  with  a  FLLR  scenano. 
could  only  adjust  input  values  and  recalculate  FRI  time.  With  version  z.A  me 

time  itself  may  be  adjusted. 

.  The  probabilistic  model's  barrier  option  was  S>w“  ^oriered 

compartments  are  the  most  problematic^  bvThose  with  the  highesfprobabiUty  of  failure 

fsdlure  given  Fire  Free  State  (FFS). 

.  -me  fieguency  of  EB  in  Medical  and  Dental 

Sps  Si^E  2ri  and  2. 1 A  had  Medical  and  Denml  Spaces,  so  this 

frequency  change  had  no  impact  on  pnor  analyses. 

lower  Relative  Loss  Factors  in  target  compartments. 

.  The  formula  for  converting  gallons  of " 

Guard  cutters. 

2.4.  FIRE  SAFETY  ANALYSIS  PROCEDURE 
A  fire  safety  analysis  is  conducted  in  the  following  phases. 

co^erpr“^s  associated  with  the  SFSEM  U  also  collected  and  venfied  dunng  this 
Stage.  . 

the  sWp. 

The  following  sections  will  address  various  aspects  of  the  process  used  to  analyze  cutter 
fire  safety. 
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2.4.1.  PRELIMINARY  FIRE  SAFETY  ANALYSIS 

Information  required  to  conduct  a  preliminary  fire  safety  analysis  is  collected  during  the 
ship  visit.  The  ship  visit  has  the  following  specific  purposes  as  explained  in  the  Theoretical  Basis 
of  the  SFSEM  [2]: 

•  Conduct  fire  safety  audit 

•  Collect  detailed  information  to  accomplish  the  fire  safety  analysis  using  the  SFSEM/SAFE 

•  Collect  and  review  all  relevant  documentation  concerning  firefighting  procedures 

•  Observe  fire  drill 

The  fire  safety  audit  is  conducted  to  identify  existing  passive  and  active  fire  protection 
features  and  procedures,  determine  fuel  loads  and  any  unusual  fire  hazards,  and  to  evaluate  the 
accessibility  of  compartments  for  firefighting  and  egress  routes  for  personnel.  When  possible,  a 
fire  drill  is  observed  to  assess  the  characteristic  time  it  takes  to  set  ZEBRA  and  to  enable  the 
analyst  to  assess  manual  firefighting  effectiveness.  The  cutter's  Main  Space  Fire  Protection 
Doctrine,  Casualty  Control  Manual,  Compartment  Check-off  Lists,  and  Repair  Locker  Inventory 
and  other  critical  information  regarding  the  cutter's  firefighting  procedures  is  collected  and 
reviewed.  The  results  of  this  review  are  organized  according  to  the  phases  in  the  life  cycle  of  a 
fire  commencing  with  prevention,  and  proceeding  through  detection,  containment,  and 
extinguishment.  These  four  phases  are  discussed  in  the  following  sections. 

2.4.1.1.  Prevention 

The  four  basic  principals  of  fire  prevention  which  should  be  observed  routinely  to  reduce 
shipboard  fires  are; 

1.  Frequent  inspections 

2.  Proper  stowage  of  combustibles 

3.  Training  and  education 

4.  Enforcement  of  fire  prevention  policies  and  practices  such  as  good  housekeeping 

The  fire  prevention  phase  also  includes  first  aid  or  the  initial  attempts  to  extinguish  a  fire 
after  ignition  occurs  but  before  the  fire  grows  substantially  beyond  the  point  described  as  EB. 

The  ship  is  examined  for  adherence  to  the  four  principals  described  above  and  to  identify 
procedures  and  equipment  the  ship  routinely  uses  for  first  aid. 

2.4.1.2.  Detection 

There  are  two  ways  a  fire  can  be  detected  on  board  ship  -  by  a  crew  member  or  by  an 
installed  monitoring  device.  As  the  proposed  crew  levels  decrease  with  the  minimal  manning 
concept,  it  becomes  more  important  to  install  sophisticated  and  comprehensive  fire  detection 
systems  to  ensure  early  detection  of  fire  while  the  fire  is  small  and  more  amenable  to 
extinguishment.  Moreover,  fire  grows  exponentially  with  time,  and  it  is  significantly  easier  to 
extinguish  a  small  fire  compared  to  a  large  fire.  All  compartments  are  checked  for  the  presence  of 
required  monitoring  devices.  A  spot  check  of  the  operating  condition  of  smoke  detectors  is 
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accomplished  if  possible.  The  ship's  watch  quarter  and  station  biU  is  reviewed  to  help  determine 
manning  levels  in  compartments  during  various  operating  conditions. 


2.4.I.3.  Containment 

If  a  fire  grows  beyond  EB,  it  is  desirable  to  contain  the  fire  within  the  room  of  origin  to 
minimize  the  damage.  Containment  of  a  fire  can  be  accomplished  through  P^^ive  ot  ^rtive 
means.  Passive  measures  include  adequacy  of  compartmentation,  use 
construction  materials,  and  control  of  quantity,  type  and  distnbution  of  &el  loads^  Active 
measures  include  setting  condition  ZEBRA  and  securing  venUlation,  foel  and  elertncd  power  m 
the  affected  spaces.  All  bulkheads  and  decks  which  serve  as  bamers  to  contam  the  &e  are 
examined  to  determine  their  adequacy  for  this  purpose.  The  location  of  isolation  valves,  remote 
shutdowns,  and  fire  dampers  is  also  observed  and  noted. 


2.4.I.4.  Extinguishment 

Extinguishment  requires  appropriate  firefighting  equipment  in  strategic  locations,  adequate 
protective  eqdpment  and  clothing  for  firefighters,  and  personnel  adequately  tramed  to  operate  the 
equipment  ^d  work  as  a  team.  Firefighting  equipment  includes  both  n^ually  operated^ 

automatic/automated  systems.  Protective  equipment  and  cbthng  mclude  e^^^^ 

breathing  devices,  oxygen  breathing  apparatus  (OBA),  firefighting  ensembles  flash  ge^e^,  and 
hand  held  detection  devices  such  as  flrefinder  or  the  naval 

The  ship  is  thoroughly  inspected  to  identify  the  location,  type,  size  and  number  of  firefightmg 
equipment  onboard.  The  damage  control  lockers  are  inspected  for  contents  and  the  fire 
protLtion  doctrine  reviewed.  The  state  of  crew  training  in  firefighting  procedures  is  also 

ascertained,  if  possible. 


2.4.2.  DETAILED  FIRE  SAFETY  ANALYSIS 

A  nine  rtep  procedure  for  conducting  a  detailed  fire  safety  analysis  using  the 
SFSEM/SAFE  has  been  developed  and  refined  over  the  course  of  conducmg  previous  analyses^ 
Priori  ^ducting  the  analysis,  it  is  necessaiy  to  obtain  the  ship's  general  artangement  dravnngs 
fnTi  ocm  Thif  may  reqL  a  pmliminao’  ship  visit  to  obtain  the  infor^ion  necessary  to 
prowriy  ^delX  ship's  geometi^.  Since  most  ship  drawings  are  in  the  form  of  paper  copies,  as 
opposed  to  AutoCAD  renditions,  it  is  usually  necessaty  to  ereate  the  AutoCAD  itawings  om 
paper  copies.  Once  the  ship  has  been  modeled  in  AutoCAD,  the  foUowmg  procedure  is  used  to 
perform  a  complete  fire  safety  analysis. 


1 .  Load  Database  With  Ship’s  Geometry 

2.  Conduct  Ship  Visit 

3 .  Load  Safe  Input  V alue 

4.  Calculate  FRI  Times  and  Post-FRI  Heat  Release  Rates 

5 .  Run  Probabilistic  Model 

6.  Analyze  Baseline  Results 

7 .  Analyze  Fire  Protection  Alternatives 


2-15 


8.  Conduct  Cost-Benefit  Analysis 

9.  Document  Results 

These  steps  are  discussed  in  the  following  sections. 

2  4  2.1.  Load  Database  With  Ship’s  Geometry 
The  simple,  ye. « 

utihzed  by  SAFE’S  to  other 

once'  these  Usts  have  been  verified  for  accuracy,  they  are  loaded 
into  SAFE’S  database  and  ship  visit  forms  are  produced. 

2.4.2.2.  Conduct  Ship  Visit 

The  SFSEM/SAFE  requires  an  extensive  amount  of  data  to  facUitate  an  andy^  of  file 
eutteris  fire  saf^.  d^s'col^  efficient  manner. 

SSSrsZtXffieengineer»tem 

to  develop  the  probabilistic  values  entered  into  SAFE. 

I,  is  essential  that  tite  engineer/analys.  personally  visit  the  ship.  Durmg  tite  stop  vtstti  the 

engineer/analyst:  .  , 

.  completes  tite  ship  visit  forms  and  verifies  the  acorracy  of  all  information  on  the  prepnnted 

forms. 

.  Photographs  compartinents  to  document  fuel  loads,  unusual  fire  protection  featirres,  accesses, 

egress  routes,  ventilation  openings,  etc. 
obtained  fi'om  the  ship  s  records. 

SfLation  aids  in  establishing  realistic  fire  safetir  objectives  (FSOs). 

.  DiscusseswititflteEngineeringOfficerandDam^eC^rfAs^pC^^^^ 

crew’sfirefi^^g-^^ 

nmed  Sltion  is  used  in  the  determination  of  certain  input  values  whreh 
are  assigned  by  engineering  judgment. 

days  for  two  engineer/analysts.  Large  cutters  may  requrre  additional  time. 


An  actual  ship  may  not  exist  to  visit  and  the  engineer/analyst  may  find  it  ^ 

with  preUminary  designs  of  the  proposed  ship.  In  this 

cJmilflr  ihio  rin  size  design,  and  mission)  to  aid  the  engineer  s  judgment  m  predictmg  v^t  the 
input  values  will  be  once  the  ship  is  built.  In  addition,  the  Circular  pf  Requirements  (  )  ^ 

information  provided  by  the  shipyard,  can  augment  the  knowledge  gamed  by  visitmg  a  similar 

ship. 

2.4.2.3.  Load  Safe  Input  Values 

This  step  includes  refining  the  ship's  geometiy  with  any  new  information  gath^  during 
the  shin  visit  detemiining  all  required  fire  parameters,  petfotming  the  data  entiy  of  the 
MomS  on  to  ship  4it  mis  and  veri^ng  the  accuracy  of  to  data  en^.  The  values  now 

S^Sarcomprise  to  “baseline  data  set”  for  to  ship.  This  baselme  data  s«  pe^ts 

discrimination  from  data  associated  with  hypothetical  alternatives  that  may  be  analyzed  later  m  to 
analysis. 

The  probabilities  of  frame  termination  and  barrier  failure  in  each  compartment  '''y 

values  to  analyst  deteimines  based  on  engineering  judgment.  There  are  three  ways  a 
occur  in  a  compartment.  The  fire  can: 

1.  Originate  in  the  compartment  (EB) 

2.  Enter  from  an  adjacent  compartment  via  a  hot  spot  or  thermal  failure  (Tbar)  of  a  connecting 
barrier 

3.  Enter  from  an  adjacent  compartment  via  a  massive  or  durability  failure  (Dbar)  of  a  connectmg 
barrier. 

There  are  also  three  ways  a  fire  can  be  limited  or  terminate  in  a  compartment: 

1.  Self  extinguishment  (I), 

2.  Suppression  by  automated/fixed  fire  extinguishing  systems  (A), 

3.  Manual  suppression  (M). 

Therefore,  a  3  x  3  matrix  of  nine  probabilities  of  flame  termination  are  requir^  to 
completely  characterize  the  probability  of  flame  limitation  in  each 

numerical  measure  for  expressing  to  likelihood  of  an  event.  The  terms  probabih^,  ttehhood, 
and  degree  of  belief  are  considered  to  be  synonymous  in  this  context.  The  numenc^  measure  of 
mobaS“  can  vary  from  zero  to  one.  A  probability  of  zero  indicates  ttat  an  event 

happen  Shile  a  value  of  one  indicates  that  it  wifi  always  happen.  * 

indicate  the  relative  likelihood  of  the  occurrence  of  the  event,  m  this  case,  the  probability  that 
firt  wUl  be  limited  or  extinguished.  Probability  is  often  expressed  as  a  percentage  between  0  and 
100,  as  is  the  case  with  the  values  shown  in  Table  2.3. 

Table  2  3  is  an  example  of  the  probabilities  that  are  assigned  to  a  typical  en^e  room. 

This  table  shows  that  it  is  more  likely  that  a  fire  will  be  limited  if  the  &e  enters  the  . 

as  a  result  of  a  hot  spot  failure  in  a  bulkhead  (Tbar)  than  if  it  enters  the  compartment  as  a  re^lt  of 

a  massive  failure  of  the  bulkhead  (Dbar).  Moreover,  it  is  least  likely  for  a  fire  to 

fire  originates  in  the  compartment  (EB).  Similarly,  it  is  more  likely  that 

will  lii^t  a  fire  than  manual  firefighting  efforts  because  these  systems  tend  to  be  rehable  and  use 
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highly  effective  firefighting  agents  such  as  Halon  1301  or  CO2  compared  to  water  typically  used 
by  firefighters.  A  fire  is  also  more  likely  to  self  extinguish  than  be  suppressed  by  manual 
firefighting  efforts.  These  probabilities  are  assigned  based  on  engineering  judgment  of  the 
engineer/analyst  tempered  by  the  values  assigned  to  similar  compartments  on  other  Coast  Guard 
Cutters. 


Table  2.3  Probabilities  of  Flame  Termination  in  a  Typical  Engineroom 


EB 

Tbar 

Dbar 

I 

40 

48 

44 

A 

90 

99 

99 

M 

20 

24 

22 

A  catalog  of  barrier  materials  exists  for  a  number  of  different  barrier  materials  commonly 
encountered  in  ship  construction.  The  catalog  contains  graphs  which  plot  probability  of  failure 
versus  heat  energy  impact  for  each  barrier  material  for  each  failure  mode  (Tbar  and  Dbar).  The 
key  points  on  these  curves  are  tabulated  in  Attachment  B.2. 1  to  Appendix  B.  These  values  were 
determined  in  accordance  with  the  procedures  for  establishing  Tbar  and  Dbar  curves  documented 
in  the  Theoretical  Basis  of  the  SFSEM.  [2] 

In  addition  to  the  probabilistic  values  assigned  to  compartments  and  their  barriers,  other 
more  deterministic  values  collected  during  the  ship  visit  are  also  loaded  into  the  SAFE  database. 
MAL  and  FAL,  the  two  components  of  Fire  Safety  Objectives  as  discussed  in  Section  2.2.2,  are 
entered  into  SAFE  at  this  time  as  well. 

2.4.2.4.  Calculate  FRI  Times  And  Post-FRI  Heat  Release  Rates 

Flashover  is  the  sudden  propagation  of  flames  through  the  unbumed  gases  and  vapors 
collected  at  the  top  of  the  compartment.  Flashover  invariably  leads  to  full  room  involvement 
conditions  where  all  combustibles  are  surface  burning  and  conditions  are  untenable  for  life 
without  self-contained  brething  devices  and  thermal  protective  clothing.  Thus  flashover  and  the 
elapsed  time  to  FRI  (FRI  time)  are  important  parameters  in  fire  growth.  After  all  input  values 
have  been  assigned,  the  Full  Room  Involvement  time  (FRI  time)  and  post-FRI  heat  release  rates 
are  calculated  for  each  compartment.  FRI  times  may  be  reviewed  and  adjusted,  or  input  values 
used  to  calculate  FRI  may  be  adjusted  and  FRI  may  be  recalculated.  FRI  times  are  calculated  in 
SAFE  in  accordance  vdth  the  Beyler/Peatross  algorithm.  [19]  Basically,  this  algorithm  calculates 
the  time  in  minutes  for  the  temperature  in  a  compartment  to  rise  500  degrees  Celsius  above 
ambient.  This  elapsed  time  is  referred  to  as  FRI  time.  The  major  variables  include  the  pre-FRI 
heat  release  rate  of  the  burning  fuel,  the  heat  lost  through  the  barriers  and  the  incoming  air.  The 
coefficients  for  this  algorithm  were  determined  from  full-scale  ship  fire  tests  conducted  at  the 
U.  S.  Coast  Guard  Fire  Safety  Test  Detachment,  Mobile,  AL. 

The  variables  in  the  post-FRI  heat  release  rate  calculation  are  included  in  the  ventilation 
factor:  A*H®'* .  This  factor  takes  into  account  the  height  and  area  of  a  single  vertical  ventilation 
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opening  which  is  providing  natur^  ship  compartments  are 

needed  in  the  continuing  development  of  the  SFSEM. 

2.4.2.5.  Run  ProbabUistic  Model 

once  the  da«.basehasbeenloaded™.har^^j^t,^^^^^^^ 

discussion  of  scenarios  is  provided  later  in  this  section. 

A„  taponan.  parameter  drat  has  .o 

readiness.  A  cutter  is  locally  in  “do,utes,^es  and  fittings  marked  “X”  or_ 

^SrS^tion  access  f ttauJe’s  the  ^ 

tn  <;et  ZEBRA”  has  been  reached.  , 

The  ship  is  nornmlly  in  ^rt  or  at  sea  ^  wXSr 

sain  “hat  JSFSEM  properly  models  the  stems  of  the  door, 

scuttles,  hatches,  windows,  etc.  jv^n  nf 

•  jn  <sAFE  includes  user-defined  parameters  such  as  material  con  1 1 

A  scenano  in  Lfiahtine  configuration,  barrier  failure  cntena, 

readiness,  ship  location  2ios  arftstablished^o  describe  operating  conditions  for 

simulation  run  time,  etc.  Standard  chown  in  Table  2.4.  A  non-standard  scenario 

the  cutter  over  the  majonty  of  its  hfe  cycle  ^ 

specifiesvaryinglevelsof&epro^  Certain 

of  defense  are  m  effect  (I,  A,  ^d  M)  difference  in  the  two  in  port  standard  scenanos  or 

“iS'ir  a^'siSarse  casL.  the  three  standard  scenarios  may  be  reduced  to  two. 

Table  2.4  Standard  Scenarios 


Scenario  # 


Configuration 


X-RAY 
Tn-Port 


YOKE 

In-Port 


YOKE 

At-Sea 


Table  2.5  lists  nine  non-standard  scenarios  (scenarios  4  through  12)  which  descnbe  other 
than  normal”  conditions.  For  example,  in  order  to  evaluate  the  ship’s  reyonse  to  a  while 
underway  without  considering  the  contributions  provided  by  automated  (A)  or  manual 
firefighting,  scenario  number  12  in  Table  2.5  would  be  utilized.  This  scenano  descnbes  Ae  ship  at 
sea,  mider  normal  steaming  conditions,  but  does  not  include  the  contributions  provided  by  any 
automated/fixed  fire  protection  systems  or  the  manual  firefighting  efforts  of  the  crew. 

Table  2.5  Non-Standard  Scenarios 


Scenario  # _ 

Configuration 

Location 

Fire  Protection  Levels 

Scenario  # _ 

Configuration 

Location 

Fire  Protection  Level 


Configuration 

Location 

Fire  Protection  Level 


4 

X-RAY 

In-Port 

l&A 

7 

X-RAY 

In-Port 

l&M 


X-RAY 

In-Port 


S 

YOKE 

In-Port 

l&A 

8 

YOKE 

In-Port 

!&M 


YOKE 

In-Port 

I 


6 

YOKE 

At-Sea 

l&A 

9 

YOKE 

At-Sea 

l&M 

1 


YOKE 
At  Sea 
I 


2.4.2.6.  Analyze  Baseline  Results 

The  first  step  in  the  detailed  fire  safety  analysis  of  a  ship  with  the  SFSEM  is  a 
determination  of  its  existing  fire  safety.  To  facilitate  discussion,  this  result  b  referred  to  as  the 
•’baseline".  Baseline  Data  Sets  reflect  input  values  to  the  SAFE  pro^am  which  we  based  on  the 
physical  condition  of  the  ship  found  during  the  ship  visit  and  are  not  influenced  by  any 
modifications  or  alterations  which  may  be  proposed  as  a  result  of  this  analysis. 

The  baseline  analysis  is  designed  to  identify  compartments  which  fail  to  ineet  FSOs  so  that 
attention  can  be  focused  on  these  compartments.  Ideally,  multiple  hypothetic^  alt^ativ^s  we 
identified  and  studied  that  improve  the  fire  safety  to  minimally  acceptable  levels.  A  cost-benefit 
analysis  can  then  be  conducted  to  form  the  basis  for  recommendations. 

When  a  scenario  is  specified  for  the  probabilistic  model,  the  user  may  select  fi-om  a  variety 
of  output  options  including,  but  not  limited  to; 

•  Individual  T wget  Option  which  provides  results  of  individual  compartments  as  twgets  of  &e. 
This  option  provides  a  rapid  look  at  all  compartments  and  their  performance  compwed  to  fire 

safety  objectives. 

•  Tweet  Set  Option  which  considers  sets  of  mission-critical  compartments  as  twgets  of  fire. 
This  option  is  also  useful  for  analyzing  the  fire  safety  of  the  entire  ship  as  a  fire  safety  system. 

.  Barrier  Option  which  provides  details  for  plotting  the  probability  of  flme  limitation  in  each 
compartment  (L  curve)  and  the  probability  of  failure  of  its  associated  bwners.  This  option  is 
usefiil  for  considering  a  limited  number  of  compartments  in  detail. 


•  Path  Option  which  provides  details  of  all  fire  paths  from  a  single  room  of  fire  origin.  Unlike 
the  target  options,  the  barrier  and  path  options  do  not  normalize  results  compared  to  FSOs. 

Results  from  all  options  are  available  as  summary  and  detailed  level  reports.  The 
individual  target  option  results  may  also  be  displayed  graphically.  The  individual  target  option  has 
been  utilized  most  extensively  to  conduct  a  fire  safety  analysis.  It  produces  Relative  Loss  Factors 
(RLFs)  for  each  compartment  which  represent  a  relative  comparison  of  a  compartment's 
frequency  of  loss  with  its  FSOs. 

The  results  of  using  the  individual  target  option  with  the  standard  scenarios  on  the  basehne 
data  set  are  carefully  examined  to  determine  how  well  the  ship  performs  as  a  fire  safety  system  in 
response  to  a  fire.  This  is  accomplished  by  exanuning  RLFs  for  “target”  compartments.  RLFs 
greater  than  1 .0  indicate  the  target  compartment  faUed  to  meet  the  FSOs  established  for  that 
compartment  and  an  improvement  in  fire  protection  is  needed.  A  target  compartment  with  a  RLF 
equal  to  1.0  indicates  the  compartment  meets  its  FSOs.  A  target  with  a  RLF  less  than  1.0 
indicates  the  compartment  exceeds  its  FSOs  and  a  reduction  in  fire  protection  may  be  acceptable. 
There  are  at  least  three  possible  reasons  that  a  compartment  fdls  to  meet  FSOs  (more  than  one 
can  apply): 

•  The  target  compartment  itself  lacks  adequate  fire  protection. 

•  Another  compartment  is  responsible  for  fires  that  spread  and  ultimately  involve  the  target 
compartment. 

•  FSO’ s  for  the  target  compartment  were  not  set  properly. 

Note  that  the  results  from  the  individual  target  option  focus  on  the  target  compartments 
which  do  not  meet  their  FSOs,  they  do  not  provide  any  insight  as  to  the  primary  sources  of  the 
fires  that  ultimately  caused  the  loss  of  the  targets.  Determining  the  source,  or  cause  for  each 
failed  compartment  may  involve  running  the  probabilistic  model  with  different  output  options  such 
as  the  barrier  or  path  options.  For  example,  the  path  option  may  yield  information  that  many  of 
the  fire  paths  that  ultimately  involve  the  target  compartment  actually  originate  in  another 
compartment.  Thus  improving  the  fire  protection  in  the  appropriate  room  of  origin  may  improve 
the  results  in  the  target  compartment  as  well  as  the  room  of  origin! 

2.4.2.7.  Analyze  Fire  Protection  Alternatives 

To  determine  ways  to  improve  the  fire  safety  of  compartments  which  fail  to  meet  FSOs,  or 
less  typically,  to  determine  ways  to  reduce  fire  safety  in  over-protected  compartments, 
hypothetical  alternatives  may  be  efficiently  analyzed  in  SAFE.  The  alternatives  studied  should  be 
consistent  with  the  goals  established  by  the  sponsor.  For  example,  in  the  SCFP  the  sponsor’s 
goals  for  the  ten  cutter  classes  analyzed  were:  (1)  reduce  the  dependence  on  manual  firefighting 
without  a  reduction  in  fire  safety  levels  for  the  cutter  and,  (2)  identify  potential  improvements  to 
fire  safety  so  that  all  compartments  meet  FSOs  in  all  three  standard  scenarios.  These  goals  were 
achieved  by  running  non-standard  scenarios  (Manual  Firefighting  turned  off  ),  then  modi^dng 
the  baseline  data  set  for  alternatives  that  enhance  Passive  or  Automated  Firefighting  to  determine 
if  the  improvement  is  equivalent  to  the  contribution  provided  by  manual  firefighting.  This  step 
can  be  a  protracted  exercise  but  should  be  continued  until  the  goals  of  the  analysis  are  achieved  or 
until  all  reasonable  alternatives  have  been  analyzed. 
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An  alternative  data  set  modifies  the  parameters  of  the  baseline  data  set  such  that  it 
represents  the  conditions  that  would  be  in  effect  if  that  alternative  were  employed  on  the  cutter. 
Baseline  or  alternative  data  sets  may  be  analyzed  in  combination  with  standard  or  non-standard 
scenarios  to  consider  various  alternatives.  Once  the  situation  is  defined  by  the  analyst,  values  are 
assigned  that  numerically  represent  the  appropriate  probabilities  involved.  Alternatives  may  also 
be  rank-ordered  by  RLF  for  their  effect  on  fire  safety  (i.e.  lower  RLFs  equate  to  greater  fire 
safety). 

This  step  usually  involves  analyzing  alternatives  to  identify  improvements  in  compartments 
which  fail  to  achieve  FSOs.  In  those  cases  where  the  baseline  fire  safety  levels  exceed  FSOs  by  a 
substantial  margin  in  all  compartments,  no  improvements  would  be  indicated.  In  these  cases  this 
step  can  still  serve  a  useful  purpose.  For  example,  certain  features  of  the  existing  fire  safety 
design  may  be  hypothetically  eliminated  so  that  the  effect  on  fire  safety  can  clearly  be 
demonstrated  or  justify  a  recommendation  to  eliminate  “over-protection”.  Another  “alternative 
may  be  to  study  certain  fire  safety  features  to  achieve  the  sponsor’s  objectives.  For  example,  the 
sponsor  may  desire  to  identify  an  equivalent  barrier,  or  firefighting  agent,  even  though  FSOs  are 
being  achieved.  Thus  the  effect  of  replacing  Halon  with  CO2  or  AFFF  could  be  studied  to 
determine  the  effect  on  fire  safety  levels  due  to  the  fact  Halon  causes  environmental  damage. 

2.4.2.8.  Conduct  Cost-Benefit  Analysis 

If  multiple  alternatives  are  identified,  a  cost-benefit  analysis  can  be  conducted  to 
recommend  the  most  cost  effective  alternatives.  Alternatively  a  weight-benefit  or  volume-benefit 
analysis  may  be  substituted  depending  on  the  sponsor’s  objectives.  In  either  event,  the  “benefit 
is  quantified  by  the  improvement  in  the  RLFs.  The  “cost”  should  take  into  account  the  direct  and 
indirect  costs  of  implementing  the  change.  For  example  the  weight,  volume  or  price  are  examples 
of  direct  costs  while  inconvenience  to  the  crew,  damage  to  the  environment,  or  impact  on  other 
missions  are  examples  of  indirect  costs. 

2.4.2.9.  Document  Results 

The  final  report  should  document  the  results  of  the  baseline  analysis  and  consideration  of 
all  alternatives.  Reports  from  SAFE  can  be  generated  and  included  to  provide  supporting  data. 
Graphic  reports  from  SAFE  (including  color-graphics)  can  significantly  enhance  the  report.  For 
example  SAFE  can  generate  deck  plans  which  portray  compartments  which  fail  to  meet  FSOs  in 
red,  while  compartments  colored  yellow,  green  or  blue  are  progressively  “safer”. 

2.5.  PREVIOUS  FIRE  SAFETY  ANALYSES  USING  SFSEM/SAFE 

2.5.1.  POLAR  ICEBREAKER  REPLACEMENT  (PER) 

The  preliminary  design  of  the  U.S.  Coast  Guard  PIR  was  analyzed  using  the 
SFSEM/SAFE  in  1987.  [8]  This  project  was  important  for  several  reasons.  It  was  the  first 
formal  fire  safety  analysis  of  a  preliminary  design  of  a  Coast  Guard  Cutter.  It  was  also  the  first 
time  that  U.S.  Coast  Guard  naval  engineers/management  delineated  FSOs  in  detail.  Finally  it  was 
the  first  major  application  of  this  methodology.  The  results  are  considered  highly  satisfactoiy; 
Coast  Guard  management  realized  their  assessment  of  FSOs  was  too  lenient  but  that  the  exercise 
has  merit.  The  analysis  pointed  out  several  deficiencies  in  the  fire  safety  design  such  as 
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identification  of  redundant  fire  protection  systems  and  where  additional  barriers  should  be 
installed.  The  project  also  served  to  identify  areas  where  the  SFSEM  needed  further 
development.  Version  1 .0  of  SAFE  was  used  for  the  PIR. 

2.5.2.  CGC  VIGOROUS  (WMEC  627) 

A  fire  safety  analysis  of  the  Coast  Guard  Cutter  VIGOROUS  was  conducted  as  a  term 
project  in  a  graduate  level  course  in  filre  protection  engineering  at  the  Worcester  Polytechnic 
Institute  in  1990.  [20]  The  methodology  inherent  in  the  SFSEM  was  utilized  to  analyze 
compartments  below  the  main  deck.  The  focus  of  this  evaluation  was  on  machinery,  storage,  and 
living/berthing  areas.  The  analysis  served  two  important  purposes,  first  it  pointed  out  the  need  for 
a  computer  program  to  automate  the  calculations  so  that  a  thorough  analysis  could  be  conducted 
in  a  reasonable  time.  Secondly  the  methodology  was  shown  to  be  appropriate  to  identify 
deficiencies  in  the  fire  safety  design  of  the  vessel.  In  the  case  of  the  VIGOROUS  it  was  clearly 
evident  that  the  major  deficiency  was  lack  of  an  automatic  fire  detection  system.  The  analysis  also 
identified  weaknesses  in  the  fire  protection  systems  for  five  specific  compartments  below  the  main 
deck.  The  SFSEM  facilitated  an  evaluation  of  alternative  fire  safety  designs  to  alleviate  these 
problems.  The  project  team  also  conducted  a  limited  analysis  of  an  actual  fire  on  VIGOROUS 
that  occurred  in  1989;  results  of  this  analysis  are  documented  in  the  Theoretical  Basis  of  the 
SFSEM.  [2].  While  this  effort  yielded  some  interesting  results,  in  general,  the  SFSEM  should  not 
be  used  to  conduct  a  forensic-type  post-mortem  analysis  of  a  real  fire. 

2.5.3.  SMALL  CUTTER  FIRE  PROTECTION  PROJECT  (SCFP) 

The  SCFP  Project  was  a  comprehensive  effort  to  analyze  the  fire  safety  of  small  U.S. 

Coast  Guard  Cutters  between  65'  and  1 80'  in  length.  The  final  reports  in  the  project  document 
and  summarize  the  major  results,  conclusions  and  recommendations  provided  in  the  four  interim 
reports  submitted  during  the  course  of  the  project.  [3,  10,  11,  12,  21, 22]  In  addition,  the  final 
reports  include  a  detailed  fire  protection  doctrine  tailored  for  ten  classes  of  Patrol  Boats, 
Tugboats,  and  Buoy  Tenders.  Each  cutter  class  doctrine  provides  information  pertinent  to  fire 
science  in  part  A,  firefighting  policy  and  guidance  provided  by  the  Commandant,  U.S.  Coast 
Guard  for  small  cutters  in  part  B,  and  procedures  for  combating  all  classes  of  fires  in  all 
conceivable  compartments  in  part  C. 

The  SAFE  programs,  versions  2.0,  2.1  and  2.1  A,  were  utilized  as  the  anal)^ical  tool  to 
conduct  a  comprehensive  analysis  of  the  baseline  fire  safety  and  hypothetical  improvements  to 
achieve  pre-established  FSOs  in  the  SCFP.  [3,12]  Results  indicate  that  the  majority  of 
compartments  in  small  cutters  meet  FSOs  with  their  existing  passive  and  active  fire  protection 
features  in  effect.  The  methodology  was  shown  to  be  a  valuable  tool  to  evaluate  heretofore 
incomparable  entities  such  as  a  better  barrier  or  a  more  effective  firefighting  system  and  quantify 
their  effectiveness.  This  study  clearly  demonstrates  that  it  is  feasible  to  reduce  reliance  on  manual 
firefighting  in  small  cutters  by  enhancing  selective  passive  and  active  fire  protection  features.  This 
study  also  identified  several  areas  where  the  SFSEM  could  be  enhanced  to  improve  its 
effectiveness.  Recommendations  are  also  made  to  improve  the  fire  safety  of  the  cutters  studied. 
[3,  10,  11,  12] 
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2.5.4.  CGC  VINDICATOR 

Th.  99  V  roc  VINDICATOR  is  the  first  ex-USNS  Ocean  SurveiUance  Ship  to  be 

Co^t  Guard  Medium  Endurance  Cutter.  The  Coast  Guard  planned 

active  fire  protection  features  in  effect,  however  Aepa^  ^  ^  compartments  to  meet 

augmented  by  either  automated  or  manu  p  g^ample  celotex  dropped  ceilings 

FSOs.  This  particular  cutter  had  some  unusual  fire  h^  ,  q2  Deck.  In 

and  marine  plywood  paneling  are  imtale  t  °“^°V  .j  jj^  ggjjitary  space.  The  analysis 

National  Technical  Information  Service.  [9] 

2.5.5.  MAIN  VERTICAL  ZONE  LENGTH  EVALUATION  , 

The  SFSEM  was  med  to  smdy  the  impact  “  *Lhed 

maximum  length  of  a  mam  vertical  ™  ,1  (.gurse  at  Worcester  Polytechnic 

by  a  six  member  team  as  a  term  project  in  gr  .^oc  established  by  the  Safety  of  Life 

In^stitute  in  1993.  The  “um  len^h  of vert^^^^^ 

at  Sea  (SOLAS)  convention.  ®  •  ;  make  a  decision  concerning  equivalencies  to 


andVsrt  r^ealed  thm  lengthening  the  miun  ™ 

lSgT;l"bS:ietIodo^^^^^^  SFSEM  to  assist  in  judgments  of  proposed 
equivalencies  to  prescriptive  fire  regulations. 
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3.  FIRE  SAFETY  ANALYSIS  OF  THE  WLB  (R) 

The  most  important  objective  in  this  project  is  to  evaluate  the  fire  safety  of  the  WLB  (R). 
The  basic  technical  approach  includes  an  andysis  of  the  cutter's  fire  protection  compared  to  it’s 
fire  safety  objectives  using  the  Ship  Fire  Safety  Engineering  Method  (SFSEM)  as  the  computer- 
based  analytical  tool.  This  section  of  the  report  will  discuss  the  results  of  the  fire  safety  audit  as 
well  as  the  preliminary  and  detailed  fire  safety  analyses  of  the  WLB  (R)  using  the  SFSEM. 

Normally  a  ship  visit  is  performed  to  collect  pertinent  data  needed  to  run  the  probabilistic 
model  in  SAFE.  At  the  outset  of  the  project  however,  it  was  not  feasible  to  conduct  a  ship  visit 
so  a  preliminary  baseline  analysis  was  performed  which  relied  on  default  values,  information 
obtained  firom  the  COR,  and  ship’s  drawings  for  much  of  the  input  data.  This  analysis  will  be 
referred  to  in  this  report  as  the  preliminary  baseline.  Subsequently  a  ship  visit  was  performed  on 
the  lead  cutter,  JUNIPER,  in  the  WLB  (R)  class  of  seagoing  buoy  tenders.  Data  collected  during 
this  ship  visit  was  curtailed  due  to  scheduling  conflicts,  however  sufficient  data  was  collected  to 
justify  performing  another  baseline  analysis.  Actual  data  collected  on  board  the  cutter  is  clearly 
more  accurate  and  representative  than  the  data  used  in  the  preliminary  baseline.  Therefore  results 
from  the  analysis  of  the  baseline  data  set  (ship  visit  data)  is  referred  to  in  this  report  as  the 
baseline  results  fi'om  the  detailed  fire  safety  analysis. 

The  following  sections  of  this  report  will  address  the  specific  fire  safety  analysis  results 
organized  as  follows: 

•  Fire  Safety  Audit.  A  fire  safety  audit  is  performed  in  conjunction  with  the  JUNIPER  ship 
visit.  In  addition,  all  relevant  documentation  pertaining  to  the  fire  safety  of  the  cutter  is 
thoroughly  reviewed. 

•  Preliminary  Baseline  Analysis.  The  SFSEM  and  its  implementing  computer  programs,  SAFE, 
are  used  to  perform  a  fire  safety  analysis  based  on  a  preliminary  baseline  data  set  populated 
with  default  values  and  data  collected  from  drawings. 

•  Detailed  Fire  Safety  Analysis.  The  SFSEM  and  its  implementing  computer  programs,  SAFE, 
are  used  to  perform  a  detailed  fire  safety  analysis  based  on  the  baseline  data  set  populated 
from  data  collected  during  the  JUNIPER  ship  visit. 

3.1.  FIRE  SAFETY  AUDIT 

A  fire  safety  audit  consists  of  a  review  of  documentation  and  observations  of  fire  hazards 
and  other  conditions  pertinent  to  fire  safety  noted  during  the  ship  visit.  A  review  of  the  following 
documentation  relevant  to  the  fire  safety  design  of  the  JUNIPER  was  conducted: 

•  Various  Seagoing  Buoy  Tender  (WLB)  Drawings,  prepared  by  Marinette  Marine 
Corporation,  Marinette,  WI 

•  WLB  (R)  Circular  of  Requirements  for  the  Seagoing  Buoy  Tender,  published  by  the  U.  S. 
Coast  Guard,  dated  8/12/94  [1] 

•  USCGC  JUNIPER  Instruction  9555. 1,  Subject:  Machinery  Space  Fire  Fighting  Doctrine  for 
Class  Bravo  Fires,  undated  [24] 
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•  Compartment  Check-off  Lists  for  the  Seagoing  Buoy  Tender  prepared  by  Marinette  Marine 
Corporation,  1 1/29/95  [25] 

The  results  of  the  fire  safety  audit  are  presented  in  the  foUowing  sections  organized 
according  to  the  life  cycle  stages  of  a  fire  incident  that  starts  with  prevention  and  evolves  through 
detection,  containment,  and  extinguishment. 

3.1.1.  PREVENTION 

The  following  observations  were  noted  that  directly  affect  this  cutter’s  ability  to  prevent  a 
fire: 

•  The  ship  is  new  and  the  crew  displays  the  pride  typically  seen  on  a  new  cutter.  This  may 
account  for  the  fact  the  ship  is  neat  and  clean  with  most  items  appropriately  stowed.  In 
particular  there  was  no  evidence  of  improperly  stowed  flammable  liquids  or  compressed 
flammable  gases. 

•  Engineering  spaces  are  especially  clean  with  no  buildup  of  grease  and  oil  in  the  bilges  or  on 
the  external  surfaces  of  the  machinery.  Good  housekeeping  practices  such  as  those  observed 
on  the  JUNIPER  are  a  major  factor  in  preventing  unwanted  ignitions. 

•  AFFF  portable  extinguishers  are  installed  in  some  compartments.  The  Engineering  Officer 
noted  that  these  extinguishers  are  on  board  due  to  his  insistence.  This  type  of  extinguisher  is 
considered  highly  appropriate  for  the  class  B  fire  threats  on  this  class  cutter,  however  other 
cutters  in  the  class  may  not  be  equipped  with  such  AFFF  portable  extinguishers. 

The  compartmentation  was  reviewed  to  determine  if  adequate  means  of  egress  exist  for 
crew  members  to  escape  fi'om  a  fire  and  to  assess  the  ability  of  the  crew  to  access  each 
compartment  for  the  purpose  of  firefighting.  The  proposed  compartmentation  appears  to  be 
quite  adequate  to  permit  egress  from  all  normally  occupied  spaces.  It  also  appears  that  there  is 
adequate  access  for  firefighting  to  all  compartments  where  a  potential  fire  could  occur. 

The  fire  prevention  phase  also  includes  first  aid  or  the  initial  attempts  to  extinguish  a  fire 
after  ignition  occurs  but  before  the  fire  grows  substantially  beyond  the  point  described  as  EB. 

First  aid  primarily  involves  an  analysis  of  the  type,  quantity,  and  location  of  portable 
extinguishers.  CO2,  PKP  and  AFFF  portable  extinguishers  are  installed  throughout  the  cutter. 
Locations  of  extinguishers  are  noted  in  Part  C  of  the  fire  protection  doctrine  in  Appendix  E  of  this 
report  as  well  as  in  JUNIPER  Instruction  9555. 1  [24].  It  appears  that  there  are  sufficient 
quantities  of  the  appropriate  types  of  portable  extinguishers  installed  in  suitable  locations  for  the 
expected  fire  threat. 

3.1.2.  DETECTION 

The  minimal  crew  concept  is  extremely  apparent  on  this  cutter.  The  ship  is  much  larger 
than  a  210’  (68  crew  members)  and  approaches  that  of  a  270’  (100  crew  members)  yet  there  are 
only  40  crew  members  on  the  WLB  (R).  It  is  clear  fi-om  informal  discussions  with  various  crew 
members  that  the  crew  is  rel5dng  on  the  installed  fire  detection  and  automated  fire  suppression 
systems  for  fire  safety.  This  emphasizes  the  need  for  the  installed  equipment  to  be  as  reliable  as 
possible.  There  are  two  serious  concerns  that  adversely  affect  the  reliability  of  installed 
equipment  on  this  ship.  First,  the  ship  has  been  delivered  without  a  plan  in  effect  for  shore 
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support  for  preventive  maintenance.  The  crew  size  may  degrade  their  ability  to  properly  maintain 
all  of  the  sophisticated  equipment  and  systems  on  this  cutter.  Therefore  the  reliability  of  the 
equipment  that  they  are  depending  on  may  deteriorate.  Secondly,  unacceptably  high  vibration 
levels  have  been  noted  underway  especially  aft  of  the  Mess  Deck.  The  stem  thruster  motor  for 
example,  has  already  been  replaced  due  to  a  failure  related  to  excessive  vibration.  Severe 
vibration  may  also  adversely  affect  the  reliability  of  the  fire  detection  and  suppression  equipment 
installed  in  the  affected  area  of  the  ship. 

The  fire  detection  system  installed  on  the  WLB  (R)  is  a  Pyrotronics  3  Fire  Alarm  System. 
The  system  includes  smoke  (ionization),  thermal,  photoelectric,  or  flame  detectors  located  in 
nearly  every  compartment.  In  addition  the  cutter  is  divided  into  11  designated  fire  detection 
zones.  The  fire  detection  and  alarm  system  provides  audible  and  visual  signals  in  the 
alarm/annunciator  panel  located  in  the  Pilot  House  when  abnormal  or  dangerous  conditions 
trigger  the  sensing  devices.  The  following  specific  comments  are  noted  concerning  the  fire 
detection  system  on  the  WLB  (R): 

•  The  smoke  detector  in  the  Steering  Gear  Room  (1-102-0-E)  installed  in  the  overhead  near  the 
entrance  door  is  poorly  located.  It  is  installed  inside  deep  frames  such  that  the  smoke  layer 
would  have  to  be  several  inches  thick  before  the  detector  could  sense  the  smoke  and  activate 
the  alarm.  It  is  feasible  to  relocate  the  detector  to  a  more  advantageous  location  such  as 
directly  over  the  hazard  (steering  gear).  In  addition,  installation  of  additional  detectors  in 
adjacent  “pockets”  would  improve  the  likelihood  of  early  detection. 

•  Each  fire  zone  contains  one  or  more  compartments,  but  the  applicable  fire  zone  is  not 
identified  in  a  visible  manner  within  the  compartment.  Therefore  a  crewmember  cannot 
generally  notify  the  Pilot  House  which  zone  the  fire  is  located  in  (although  the  compartment 
identification  is  readily  apparent). 

•  Manual  pull  fire  stations  are  located  in  strategic  locations  throughout  the  cutter,  in  addition 
there  are  multiple  internal  communication  systems  available  to  contact  the  Pilot  House.  It 
appears  that  the  Pilot  House  could  be  notified  very  quickly  in  the  event  fire  or  smoke  is 
detected. 


3.1.3.  CONTAINMENT 

The  minimal  manning  of  this  cutter  and  the  large  numbers  of  doors,  hatches,  windows,  etc. 
precludes  the  crew’s  ability  to  rapidly  “set  ZEBRA”  (close  all  the  doors  and  hatches)  throughout 
the  ship.  The  crew  on  JUNIPER  has  apparently  adopted  the  philosophy  that  2KBRA  will  be  set 
initially  only  in  the  area  surrounding  the  fire,  and  as  time  and  manpower  permits,  other  doors  and 
fittings  will  be  closed.  It  takes  approximately  three  minutes  for  the  JUNIPER  crew  to  set  ZEBRA 
in  the  vicinity  of  the  fire  as  opposed  to  approximately  the  same  time  for  a  crew  on  other  cutters  to 
set  ZEBRA  throughout  the  entire  ship.  While  this  approach  seems  adequate  for  small  fires 
contained  to  the  room  of  origin,  a  larger  fire  may  overwhelm  a  small  crew’s  ability  to  close  the 
doors  in  advance  of  the  spreading  fire.  Moreover  setting  ZEBRA  only  in  the  vicinity  of  the 
reported  fire  could  permit  the  fire  to  spread  rapidly  if  the  location  were  reported  inaccurately. 

The  ship  visit  and  a  review  of  the  available  documentation  revealed  the  existence  of  the 
following  problems  which  may  contribute  to  an  inability  to  contain  the  fire  to  a  room  of  origin  or 
enhance  its  ability  to  spread: 
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•  There  sre  severs!  Isrge  hstches  (3’  x  5’  and  3’  x  6’)  installed  on  the  main  and  second  deck 
which  are  not  fitted  with  a  spring-loading  device  to  enable  one  person  to  safely  and  quickly 
open  or  close  the  hatch.  These  hatches  must  be  closed  in  a  fire  emergency  and  opened  to 
permit  access  for  firefighting.  It  is  estimated  that  each  hatch  weighs  in  excess  of 300  pounds, 
thus  it  takes  two  or  three  crew  members  to  open  or  close  a  hatch.  Apparently  there  are  plans 
to  retrofit  these  hatches  with  spring-loaded  devices. 

•  Damage  control  fittings  (e.g.  watertight  doors  and  hatches)  are  labeled  with  a  damage  control 
classification  (e.g.  X,  Y,  Z,  W,  etc)  as  required  by  the  Naval  Ships  Technical  Manual 
(NSTM),  Chapter  079.  It  appears  however,  that  many  of  the  fittings  are  classified 
inconsistently  and  in  some  cases  incorrectly.  All  fittings  were  assigned  a  classification  in  the 
preliminary  baseline  analysis  based  on  the  authors’  interpretation  of  NSTM  079,  notable 
differences  were  observed  later  during  the  ship  visit.  When  the  baseline  analysis  was 
performed  the  classification  of  the  doors  and  hatches  was  changed  to  those  found  during  the 
ship  visit. 

•  Compartment  check-off  lists  (CCOL)  serve  a  useful  purpose  to  quickly  point  out  the  existence 
and  location  of  vital  damage  control  items  such  as  isolation  valves  and  portable  fire 
extinguishers  used  to  contdn  a  fire.  The  Engineering  Officer  reported  that  these  lists  are  not 
always  100%  accurate.  There  was  insufficient  time  during  the  ship  visit  to  verify  the  accuracy 
of  all  CCOLs.  It  is  extremely  important  that  these  lists  portray  accurate  and  complete 
information  concerning  the  location  of  all  damage  control  fittings  and  firefighting  equipment 
such  as  smoke  detectors  and  portable  fire  extinguishers. 

•  Smoke  curtains  are  installed  in  strategic  locations  such  as  passageways  and  at  the  base  of 
ladders  in  companionways. 

3.1.4.  EXTINGUISHMENT 

The  following  firefighting  systems  and  equipment  are  installed  on  the  JUNIPER. 

•  The  firemain  system  is  supplied  by  two  electric  fire  pumps.  Each  fire  pump  is  designed  to 
provide  the  capacity,  pressure,  volume,  and  flow  to  support  the  simultaneous  operation  of  the 
aft  AFFF  station  Main  Machinery  Room  sprinkler  system,  two  firefighting  stations,  and  either 
the  Main  Machinery  Room  or  the  Auxiliary  Machinery  Room  205  gpm  dewatering  eductor. 

•  The  #1  fire  pump  is  installed  in  the  Main  Machineiy  Room  and  #2  fire  pump  is  installed  in  the 
Auxiliary  Machinery  Room.  Seven  remote  controllers  permit  each  fire  pump  to  be  operated 
from  the  following  spaces;  Pilot  House,  Main  Machinery  Control  Console,  Forward  and  Aft 
AFFF  Stations,  Damage  Control  Power  Panel,  Main  Machinery  Room,  and  Auxiliary 
Machinery  Room. 

•  Two  P-250  portable  fire  pumps  are  available  for  firefighting  and  dewatering.  Two  P-1 
portable  pumps  and  two  electric  submersible  pumps  are  available  for  dewatering. 

•  Individual  fixed  CO2  total  flooding  systems  are  installed  in  the  Main  Machinery  Room, 
Auxiliary  Machinery  Room,  Emergency  Generator  Room  and  Flammable  Liquids  Storeroom. 

•  Two  fixed  AFFF  systems  are  installed  to  serve  machinery  spaces.  Each  system  consists  of  a 
fixed  AFFF  proportioning  station,  bilge  sprinkling  nozzles,  overhead  sprinkling  nozzles,  and 
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AFFF  hose  stations.  The  following  compartments  are  served  by  one  of  these  systems:  Bow 
Thruster  Machinery  Room,  Main  Machinery  Room,  Auxiliary  Machinery  Room,  Stem 
Thmster  Machinery  Room,  Steering  Gear  Room,  SOR  Machinery  Room,  and  the  Incinerator 
Room 

•  Dry  type  water  sprinkler  systems  are  installed  to  serve  the  Magazines  and  the  Cargo  Hold. 
Both  systems  consist  of  open  orifice  spray  heads  fitted  to  a  hard  pipe  water  distribution 
system.  Both  360  degree  dispersion  deflectors  and  side  wall  type  nozzles  are  installed  to 
provide  total  coverage. 

•  Portable  CO2,  PKP  and  AFFF  extinguishers  are  installed  throughout  the  cutter. 

The  above  list  clearly  shows  that  this  cutter  is  equipped  with  adequate  quantities  and 
appropriate  types  of  automated  and  manual  fire  extinguishment  equipment  for  responding  to  any 
fire  emergency  in  any  space.  Informal  discussions  with  crew  members  revealed  heavy  reliance  on 
the  sophisticated  fire  detection  and  automated  fire  suppression  systems  installed  on  this  cutter  to 
supplant  the  protection  offered  by  a  larger  crew.  As  noted  above,  this  emphasizes  the  need  for 
conscientious  preventive  maintenance  of  this  equipment  to  ensure  the  highest  possible  state  of 
readiness  and  reliability.  The  lack  of  manpower  on  this  cutter  adversely  affects  their  ability  to 
perform  preventive  maintenance  and  the  high  vibration  levels  noted  on  this  cutter  adversely  affects 
the  reliability  of  the  equipment. 

3.2.  PRELIMINARY  FIRE  SAFETY  ANALYSIS 

The  preliminary  baseline  analysis  was  based  on  a  review  of  the  drawings  and  the  COR. 
Since  a  ship  visit  was  not  feasible  during  this  stage  of  the  project,  default  values  were  used  for 
some  input  data.  The  baseline  data  set  was  subsequently  changed  based  on  data  collected  during 
the  ship  visit  and  used  to  perform  the  baseline  analysis.  The  following  sections  discuss  the  input 
data  needed  to  run  SAFE  and  presents  the  results  of  the  preliminary  baseline  analysis. 

There  are  two  general  types  of  input  data  required  for  SAFE  to  analyze  the  baseline  and 
alternatives,  factual  and  subjective.  Factual  data  includes: 

•  type  and  location  of  bulkhead  and  deck  materials 

•  compartment  deck  area  and  height 

•  type,  location  and  quantity  of  automated  and  manual  fire  protection  equipment 

•  type,  location  and  quantity  of  smoke  detectors 

•  size  and  orientation  of  ventilation  duct  openings  (exhaust  and  supply) 

•  estimates  of  cellulosics,  plastics,  and  flammable  liquid  fuel  loads 

Subjective  data  is  established  based  on  engineering  judgment  and  comparisons  to  similar 
parameters  on  other  ships.  This  data  includes: 

•  probabilities  of  flame  termination 

•  firesafety  objectives 

•  percent  time  each  compartment  is  monitored 
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•  applicable  fire  growth  models 

The  following  sections  provide  additional  information  concerning  input  data  collected  for 
the  WLB  (R)  analysis  categorized  into  factual  and  subjective  input  data. 

3.2.1.  FACTUAL  INPUT  DATA 

Factual  data  is  taken  fi’om  drawings,  other  official  documentation,  or  determined  during 
the  ship  visit.  Factual  data  also  includes  estimated  data.  For  example  it  would  be  possible  to 
exactly  determine  a  compartment’s  fuel  load  by  weighing  each  combustible.  Since  this  is 
impractical,  fuel  loads  are  estimated  based  on  engineering  judgment  and  using  rules  of  thumb 
determined  fi’om  experience  gained  in  numerous  ship  visits.  The  following  sections  describe  the 
factual  (and  estimated)  input  data.  Subjective  input  data  which  relies  on  engineering  judgment  is 
then  discussed. 


3.2.1.1.  Ship’s  Geometry 

The  ship’s  drawings  were  converted  into  a  three-dimension  rendition  using  AUTOCAD, 
Release  13.  Each  compartment  shown  on  the  Booklet  of  General  Plans  was  assigned  a 
Compartment  Use  Indicator  (CUI).  Most  of  the  default  values  established  in  SAFE  are  based  on 
CUI.  Since  much  of  the  input  data  for  the  WLB  (R)  relies  on  default  values  to  a  greater  extent 
than  other  cutters  previously  analyzed,  CUI  assignments  are  particularly  important.  Type  and 
location  of  bulkhead  and  deck  materials  are  taken  fi-om  ship’s  drawings,  verified  during  the  ship 
visit,  and  are  documented  in  Appendbc  B,  Table  B.2.  Compartment  height  and  deck  area  are 
determined  from  the  AUTOCAD  drawings  and  shown  in  Appendbc  B,  Table  B.  1 . 1 . 

3.2.1.2.  Automated  and  Manual  Fire  Protection  Systems 

The  location,  type  and  quantity  of  installed  and  portable  fire  protection  systems  were 
obtained  from  the  COR,  ship’s  drawings,  and  the  JUNIPER  Main  Machinery  Space  Fire 
Protection  Doctrine.  [24]  This  information  is  recorded  in  Appendix  B,  Table  B.5.  In  general,  this 
cutter  is  well  protected  with  automated  systems  that  include  bilge  and  overhead  AFFF  sprinkling 
systems,  water  sprinkling  systems,  and  CO2  total  flooding  systems.  As  shown  in  Table  B.5,  some 
compartments  are  protected  with  two  automated  systems.  The  galley  stove  and  deep  fat  fiyer  are 
protected  by  an  aqueous  potassium  carbonate  system.  Portable  AFFF,  CO2  and  PKP  fire 
extinguishers  are  located  throughout  the  cutter.  Finally  firemain  stations  are  installed  throughout 
the  cutter  and  include  AFFF  reentry  hose  stations. 

3.2. 1.3.  Smoke  Detectors 

The  Circular  of  Requirements  (COR)  for  the  WLB  and  the  ship’s  drawings  provide 
explicit  detail  concerning  the  tyt)e,  location  and  quantity  of  fire  and  smoke  detectors  that  are 
required  to  be  installed.  Ship’s  drawings,  the  JUNIPER  Main  Machinery  Space  Fire  Protection 
Doctrine,  and  the  CCOLs  document  where  these  devices  are  actually  located  on  board  the  cutter. 
[24,  25]  This  information  was  verified  during  the  ship  visit.  The  type  and  quantity  of  all  installed 
fire  and  smoke  detectors  are  shown  in  Appendbc  B,  Table  B.4,  including  the  calculated  time  to 
detection. 
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3.2.1.4.  Ventilation 

Prior  to  the  actual  ship  visit,  available  dravdngs  lacked  the  details  necessary  for  accurate 
determinations  of  the  area  and  height  of  each  ventilation  duct  and  opening.  The  Coastal  Buoy 
Tender  (WLM  (R))  is  a  similar,  albeit  smaller  buoy  tender  also  built  by  Marinette  Marine 
Shipyard.  Therefore,  the  ventilation  details  for  the  preliminary  baseline  analysis  of  the  WLB  (R), 
recorded  in  Appendix  D,  Table  D.1.2,  were  assumed  to  be  similar  to  the  data  collected  for  the 
WLM  (R).  [12]  Ventilation  is  a  very  important  fire  parameter  in  the  pre-FRI  and  Post  FRI  fire 
growth  regimes.  Ventilation  details  were  determined  during  the  ship  wsit  where  the  area  and 
height  of  each  ventilation  opening  was  physically  measured.  The  area  and  average  height  of  all 
ventilation  openings  measured  during  the  ship  visit  and  used  in  the  baseline  analysis  is  recorded  in 
Appendix  B,  Table  B.1.2.  The  ship  visit  showed  that  ventilation  data  are  significantly  different  on 
the  WLB  (R)  compared  to  the  WLM  (R). 

3.2.1.5.  Fuel  Loads 

For  the  preliminary  baseline  analysis,  estimates  of  cellulosics,  plastics  and  flammable  liquid 
fuel  loads,  documented  in  Appendix  D,  Table  D.7  were  based  on  sinular  compartments  in  other 
cutters  previously  analyzed  and  also  on  conditions  observed  in  the  CGC  HORNBEAM,  a  1 80’ 
Seagoing  Buoy  Tender.  Fuel  loads  were  estimated  during  the  JUNIPER  ship  visit,  recorded  in 
Appendbc  B,  Table  B.7,  and  used  to  perform  the  baseline  analysis.  Marinette  Marine  Shipyard  is 
in  the  process  of  retrofitting  the  JUNIPER  with  acoustic  insulation  installed  on  exposed  portions 
of  buMeads  in  selected  compartments  apparently  to  reduce  noise  levels  to  acceptable  levels 
specified  in  the  COR.  Since  it  is  unknown  which  compartments  will  eventually  receive  this 
treatment,  the  contribution  of  the  acoustic  insulation  was  not  taken  into  account  as  a  fuel  load  in 
any  compartment. 

3.2.2,  SUBJECTIVE  INPUT  DATA 

Engineering  judgment  expresses  an  experienced  and  knowledgeable  person’s  degree  of 
belief  The  SFSEM  is  a  probabUistic-based  fire  risk  analysis  methodology.  Engineering  judgment 
is  therefore  appropriate  to  determine  the  likelihood  that  a  fire  will  be  terminated  in  a  given 
compartment,  assign  firesafety  objectives,  and  establish  other  important  parameters  needed  to  run 
SAFE  as  discussed  in  the  following  sections. 

3.2.2. 1.  Probabilities  of  Flame  Termination 

For  the  preliminary  baseline  analysis  probabilities  of  passive,  automated  and  manual  means 
of  flame  termination  for  each  compartment  were  determined  based  on  engineering  judgment,  and 
values  assigned  to  similar  compartments  in  previous  cutters.  SAFE  default  values  were  also  used 
extensively,  especially  for  the  probabilities  of  flame  termination  in  compartments  entered  as  a 
result  of  a  thermal  or  massive  failure  of  a  barrier.  Probabilities  of  flame  termination  used  in  the 
preliminary  baseline  data  set  are  documented  in  Appendix  D,  Table  D.4. 

During  the  ship  wsit  it  was  discovered  that  the  WLB  (R)  has  plans  for  a  five  person  in  port 
duty  section  consisting  of  an  OOD,  a  EOW,  and  three  other  watchstanders.  In  view  of  the 
extremely  small  in  port  duty  section  and  other  information  collected  during  the  ship  \dsit  the 
probabilities  of  flame  termination  especially  for  manual  fire  protection  were  revisited.  The 
probabilities  of  flame  termination  were  thus  developed  for  both  in  port  and  at  sea  scenarios  for  the 
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baseline  analysis  as  shown  in  Appendix  B,  Tables  B.6. 1  and  B.6.2.  In  general,  M  values  are 
reduced  for  in  port  scenarios  compared  to  at  sea  scenarios. 

3.2.2.2.  Fire  Safety  Objectives 

The  frequency  and  magnitude  of  acceptable  loss  for  each  compartment  are  based  on 
values  for  similar  compartments  established  for  cutters  previously  analyzed.  Appendk  B,  Table 
B.3  lists  the  assigned  FSOs  for  each  compartment  in  the  WLB  (R). 

3.2.2.3.  Percent  Monitored 

The  time  to  detect  a  fire  is  a  function  of  the  percent  time  a  compartment  is  monitored. 
There  are  two  possible  ways  a  compartment  can  be  monitored:  by  the  ship’s  crew  or  by  an 
installed  fire  detector.  In  those  compartments  monitored  by  an  installed  detector,  95%  is  assigned 
as  the  percent  time  the  compartment  is  monitored  both  in  port  and  at  sea.  This  value  reflects  the 
reliability  expected  with  the  type  of  detectors  proposed  for  installation  in  this  cutter.  In  other 
compartments  engineering  judgment  was  utilized  to  assign  a  percent  time  the  compartment  is 
expected  to  be  monitored  (visited)  by  a  crew  member.  The  percentage  of  time  each  compartment 
is  monitored  in  port  and  at  sea  is  documented  in  Appendk  B,  Table  B.4. 

3.2.2.4.  Fire  Growth  Models 

There  are  16  available  fire  growth  models  in  SAFE  that  describe  the  nature  and 
distribution  of  fuel  packages.  The  model  selected  pre-determines  two  extremely  important  fire 
growth  parameters:  alpha  and  Qmax.  Alpha  is  the  fire  groAVth  coefficient  in  the  heat  release  rate 
formula  in  the  pre-FRI  fire  growth  regime.  Qmax  describes  the  maximum  heat  release  rate  that  is 
permitted  regardless  of  the  fuel  load.  These  parameters  in  the  fire  growth  models  were  based  on 
empirical  data  collected  in  full  scale  tests.  These  tests  were  conducted  in  warehouses,  basements, 
and  other  non-shipboard  scenarios.  Consequently  many  of  the  available  fire  growth  models  are  a 
poor  match  to  shipboard  conditions.  As  in  all  previous  cutter  firesafety  analyses,  fire  growth 
models  for  the  WLB  (R)  were  selected  that  most  closely  represent  conditions  observed  and 
documented  in  Appendix  B,  Table  B.8.  There  is  some  concern  that  the  alpha  and  Qmax  thus 
assigned  to  some  compartments  based  on  the  selected  fire  growth  model,  may  be  higher  than  the 
observed  fuel  loads  would  justify.  In  general,  high  alpha  and  Qmax  values  would  result  in  short 
FRI  times  and  therefore  hi^er  relative  loss  factors  would  be  expected.  In  other  words,  the 
results  in  some  compartments  may  indicate  a  more  dangerous  condition  than  actual  fuel  load 
characteristics  would  warrant.  Thus  fire  growth  models  are  considered  conservative. 

3.2.3.  fflSTORICAL  RECORDS  OF  FIRES  ON  OTHER  CUTTERS 

The  Coast  Guard  MISREP  database  was  researched  for  historical  records  of  reported  fires 
on  all  Coast  Guard  Cutters  of  comparable  length  and  complexity  to  the  WLB  (R)  during  the 
period  FY88  through  FY92.  In  the  Coast  Guard  fleet  34  medium  endurance  cutters  (WMEC)  are 
considered  comparable  in  length  and  complexity  to  the  WLB  (R)  as  shown  in  Table  3.1.  The 
number  of  cutter-years  of  data  is  reduced  slightly  due  to  the  fact  the  last  three  270’  “BEAR”  class 
cutters  were  delivered  to  the  Coast  Guard  after  October  1988.  This  table  also  shows  the  number 
of  reported  fires  for  each  of  these  cutter  classes.  There  were  13  reported  fires  in  134  cutter- 
years  of  data,  therefore  based  on  statistics  it  may  be  concluded  that  a  Medium  Endurance 
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Cutter  wUI  experience  a  reportable  fire  once  every  10.3  years.  Of  these  13  fires,  five  were 
class  A,  four  were  class  B  and  four  were  class  C.  Eleven  of  these  fires  were  contained  and 
extinguished  within  the  room  of  origin  and  two  spread  to  involve  multiple  compartments. 
Therefore  fires  that  spread  beyond  the  room  of  origin  can  be  expected  to  occur  on  a  WMEC  once 
every  67  years,  or  the  fleet  of  34  existing  WMEC’s  can  expect  a  multiple  room  fire  once  every 
two  years.  This  data  is  considered  relevant  to  the  WLB  (R)  class  of  seagoing  buoy  tenders. 

Table  3.1  Historical  Records  of  Reported  Fires  in  WMEC’s 


Class  of 
WMEC 

Number 
of  Cutters 
in  Class 

Number 
of  Cutter- 
Years 

Number 

of 

Reported 

Fires 

Class  A 
Fires 

. 

Class  B 
Fires 

Class  C 
Fires 

270’ 

13 

50 

3 

1 

2 

0 

213’ 

3 

12 

2 

1 

0 

1 

210’ 

16 

64 

6 

2 

2 

2 

205’ 

1 

4 

1 

1 

0 

0 

180’ 

1 

4 

1 

0 

0 

1 

Totals 

34 

134 

13 

5 

4 

4 

3.2.4.  PRELIMINARY  BASELINE  RESULTS  (PRE-SHIP  VISIT) 

Tables  3.2  and  3.3  contain  results  of  running  the  individual  target  output  option  in  SAFE 
on  the  preliminary  baseline  data  set  for  the  WLB  (R).  The  hierarchy  for  compartments  listed  in 
both  tables  is  determined  by  the  results  from  scenario  1  which  includes  the  following  conditions: 

•  Location:  In  Port 

•  Material  Condition:  XRAY 

•  SAFE  Run  Time:  60  minutes 

•  Fire  Protection  Features  in  Effect:  Passive  (I),  Automated  (A),  and  Manual  (M) 

The  results  are  shown  in  terms  of  relative  loss  factors  (RLF).  These  factors  indicate  the 
performance  of  a  compartment  normalized  to  its  fire  safety  objectives.  For  example  if  a  RLF  = 
1.0,  the  compartment  meets  it’s  FSOs.  If  a  RLF  is  greater  than  1.0  the  compartment  fails  to  meet 
it’s  FSOs  and  an  improvement  in  fire  protection  is  needed.  If  a  RLF  is  less  than  1.0  the 
compartment  exceeds  it’s  FSOs  and  may  indicate  that  the  compartment  is  over-protected  and  a 
reduction  in  fire  protection  may  be  justified.  Compartments  returning  the  highest  RLF  are  listed 
first  followed  by  compartments  with  RLFs  of  descending  magnitude.  It  is  obvious  that  these 
tables  list  only  a  small  number  of  the  167  compartments  in  the  WLB  (R).  Only  compartments 
with  a  RLF  that  exceeds  0.01  in  Scenario  1  are  listed.  Scenario  1  represents  worse  case 
(compared  to  scenarios  2  and  3)  with  all  fire  protection  features  in  effect. 
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Table  3.2  displays  results  for  standard  scenarios  1  and  3  with  all  levels  of  fire  protection 
(I,  A,  and  M)  in  effect.  Since  there  are  no  YOKE  doors  or  hatches  in  the  preliminary  baseline 
data  set,  scenario  2  duplicates  results  fi'om  scenario  1,  therefore  results  fi'om  scenario  2  are  not 
shown.  All  compartments  exceed  their  FSOs  by  a  substantial  mar^  both  in  port  and  at  sea. 
Normally  differences  in  manning  levels  in  port  and  at  sea  result  in  longer  times  to  detect  a  fire  and 
therefore  higher  RLFs  are  expected  in  scenarios  1  and  2  compared  to  scenario  3.  These 
differences  are  greatly  reduced  when  there  are  a  substantial  number  of  automatic  smoke  detectors 
installed  in  the  ship  because  their  probability  of  detecting  fires  is  not  affected  by  reduced  manning 
levels.  There  is  a  difference  in  results  in  the  WLB  (R)  between  in  port  and  at  sea  (scenarios  1  and 
3  in  Table  3.2),  however  these  differences  are  in  the  third  and  fourth  decimal  places  and  are  lost 
when  results  are  rounded  to  two  decimal  places.  The  A  and  M  values  used  in  the  preliminary 
baseline  data  set  (pre-ship  visit)  did  not  reflect  the  extraordinarily  low  manmng  levels  in  port. 
When  this  fact  was  discovered  during  the  ship  visit,  A  and  M  values  were  adjusted  for  the  baseline 
data  set  used  in  the  baseline  analysis  for  in  port  scenarios  (post  ship  visit). 
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Compartments  listed  have  scenarios  include  I,  A,  and  M 

MAL  of  1-3  and  RLF>.01 


Table  3.3  Preliminary  Baseline  Results 
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All  Scenarios  are  Xray,  In  Port 


Table  3.3  displays  results  in  material  condition  XRAY,  in  port,  with  various  combinations 
of  fire  protection  features  in  effect  (Scenarios  1, 4,  7,  and  10)  These  results  show  that  two 
compartments  fail  to  meet  FSOs  and  a  third  nearly  fails  with  only  passive  fire  protection  in  effect. 
Therefore  passive  fire  protection  has  to  be  augmented  by  either  automated  or  manual  fire 
protection  in  order  for  the  cutter  to  meet  FSOs  in  all  compartments.  On  the  other  hand,  as  shown 
in  scenario  4,  Table  3.3,  all  compartments  exceed  FSOs  with  passive  and  automated  fire 
protection  in  effect.  The  preliminary  baseline  analysis  thus  indcates  that  the  WLB  (R)  exceeds 
FSOs  in  all  compartments  without  reliance  on  manual  fire  protection  efforts  by  the  crew. 

It  is  important  to  note  that  these  results  are  based  on  the  preliminary  baseline  data  set. 

The  next  section  discusses  the  detailed  fire  safety  analysis  that  was  performed  subsequent  to  the 
ship  visit  on  the  JUNIPER  which  permitted  populating  the  baseline  data  set  with  actual  data 
collected  on  board  the  cutter. 

3.3.  DETAILED  FIRE  SAFETY  ANALYSIS  USING  SFSEM/SAFE  (POST-SHIP 

VISIT) 

The  SFSEM  was  used  to  conduct  a  nine  step  fire  safety  analysis  on  the  JUNIPER.  The 
following  sections  discuss  each  of  these  steps  in  sequence. 

3.3.1.  LOAD  DATABASE  WITH  SHIP’S  GEOMETRY 

The  compartmentation  shown  on  the  general  arrangement  drawings  was  modeled  in 
AutoCAD  and  the  pre-printed  ship  visit  forms  were  produced.  The  drawings  thus  produced  in 
AutoCAD  for  each  deck  level  are  shown  in  Appendbc  A.  Large  compartments  such  as  the  Pilot 
House,  Dry  Provision  Storeroom,  one  Void,  four  Salt  Water  Ballast  Tanks  and  the  long 
passageways  on  the  Main  Deck,  01  Deck,  and  02  Deck  were  divided  into  multiple  compartments 
connected  by  zero  strength  barriers  for  modeling  purposes.  Due  to  the  extensive  number  of 
compartments,  it  was  not  possible  to  print  the  names  of  the  compartments  in  the  plan  views  of 
each  deck.  Therefore  a  table  is  added  to  each  deck  level  drawing  that  provides  the  compartment 
names  and  identification  numbers  shown  on  the  drawing.  Information  concerning  the  deck  area 
and  compartment  height  is  tabulated  in  Appendix  B,  Table  B.1.1. 

3.3.2.  CONDUCT  SHIP  VISIT 

The  data  collected  during  the  ship  visit  (Appendix  B)  compared  to  the  data  used  in  the 
preliminary  baseline  data  set  (Appendix  D)  clearly  show  significant  differences  concerning  fuel 
loads,  ventilation  details,  and  determination  of  probabilities  of  flame  termination.  Other  minor 
changes  in  fire  safety  objectives  and  damage  control  classifications  of  certain  doors  and  hatches 
are  not  specifically  listed  in  Appendix  D.  The  quality  of  a  fire  safety  analysis  is  directly 
proportional  to  the  accuracy  of  the  input  data  used  in  SAFE.  In  general  it  appears  that  default 
values,  used  when  actual  data  is  not  available,  lead  to  results  that  indicate  the  ship  is  safer  than 
actual  conditions  would  warrant  as  discussed  in  section  3.3.6  below. 

3.3.3.  LOAD  SAFE  INPUT  VALUES 

SAFE  input  values  that  were  based  on  default  values  and  a  review  of  the  COR  and  ship’s 
drawings  and  used  in  the  preliminary  baseline  analysis  are  documented  in  Appendices  B  and  D. 


3-13 


Appendix  B  contains  SAFE  input  values  that  were  used  in  the  baseline  analysis.  This  data  was 
based  on  the  best  information  collected  from  all  sources  including  the  ship  visit. 

3.3.4.  CALCULATE  FRI  TIMES  AND  POST-FRI  HEAT  RELEASE 
RATES 

A  fire  growth  model  was  selected  for  each  compartment  that  most  closely  approximated 
the  fiiel  loads  noted  during  the  ship  visit  based  on  engineering  judgment  and  the  definitions 
contained  in  Appendix  C  of  the  Theoretical  Basis  of  the  SFSEM  [2].  The  pre-FRI  fire  growth 
rate  (alpha)  used  in  the  pre-FRI  heat  release  rate  calculation  and  the  liiaximum  heat  release  rate 
(Qmax)  are  pre-determined  by  the  fire  growth  model  selected.  The  Post-FRI  heat  release  rates 
(Q)  and  FRI  times  are  calculated  in  SAFE.  All  of  these  fire  parameters  are  tabulated  for  each 
compartment  in  Appendix  B,  Table  B.8.  The  algorithms  for  the  calculations  are  also  described  in 
the  Theoretical  Basis  of  the  SFSEM  [2]. 

FRI  time  is  a  critically  important  fire  parameter  because  it  determines  the  length  of  time 
between  EB  and  the  development  of  sufficiently  high  compartment  temperatures  that  full  room 
involvement  conditions  is  assured.  When  FRI  is  achieved,  conditions  in  the  compartment  are 
assumed  to  be  incapable  of  supporting  life  and  the  heat  energy  of  the  burning  fuel  is  assumed  to 
begin  impacting  the  barriers.  Therefore,  if  FRI  is  infinite  (or  greater  than  60  minutes  for  practical 
puiposes)  the  fire  will  be  limited  to  the  compartment.  On  the  other  hand  if  FRI  is  very  short  (for 
example,  two  or  three  minutes)  there  may  be  little  chance  that  the  fire  party  can  respond  quickly 
enough  to  extinguish  the  fire  in  the  compartment  unless  there  is  little  fUel  load.  In  this  event,  the 
available  fuel  may  be  consumed  quickly  and  the  fire  may  be  easily  extinguished  by  the  fire  party. 
The  ability  to  achieve  FRI  is  dependent  on  ventilation.  An  assumption  is  made  in  SAFE  that 
every  compartment  has  enough  ventilation  to  achieve  FRI.  In  an  actual  ship  many  compartments 
may  be  rendered  relatively  air-tight,  thus  this  is  a  conservative  assumption.  A  review  of  the 
calculated  FRI  times  tabulated  in  Appendix  B,  Table  B.8  show  expected  results  for  all 
compartments. 


3.3.5.  RUN  PROBABILISTIC  MODEL 

The  individual  target  option  was  specified  as  an  output  option  for  running  the  probabilistic 
model  in  the  fire  safety  analyses  of  previous  cutters  as  well  as  the  WLB  (R).  This  option  permits 
a  rapid  comparison  of  each  compartment  as  a  target  compartment  compared  to  pre-established 
fire  safety  objectives  for  fires  that  may  originate  in  any  compartment.  In  other  words  it  provides  a 
means  to  identify  "victims"  of  fires  which  may  start  in  any  compartment  (including  the  target)  and 
ultimately  involve  the  target  compartment.  Results  of  the  baseline  fire  safety  analysis  with  the 
individual  target  option  run  on  the  baseline  data  set  is  documented  in  Appendix  C,  Individual 
Target  Option  -  Summary  Level  Report  and  discussed  in  section  3.3.6. 1  of  this  report.  These 
results  do  not  however,  provide  a  great  deal  of  insight  into  the  primary  source  compartments  for 
fires  that  ultimately  result  in  the  loss  of  target  compartments.  Furthermore,  a  careful  review  of 
results  achieved  in  previous  analyses  revealed  that  the  target  compartments  with  the  highest  RLFs 
(most  frequently  lost  compared  to  FSOs)  were  not  the  engineering  spaces  which  have  the  highest 
frequency  of  EBT  This  result  seemed  counter-intuitive  and  prompted  a  thorough  review  of  the 
algorithm  associated  with  this  output  option  in  SAFE. 
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The  review  of  the  individual  target  option  revealed  that  the  algorithm  requires  independent 
fire  paths  to  accurately  accumulate  results  for  the  calculation  of  RLFs.  The  methodology, 
however,  models  the  real  world  which,  in  general,  does  not  produce  independent  fire  paths.  Thus, 
the  algorithm  calculates  imprecise,  albeit  conservative,  RLFs.  Results  are  more  accurate  for 
engineering  spaces  and  less  accurate  for  other  spaces  causing  them  to  have  higher-than-actual 
RLFs  (less  fire  safe).  Since  these  results  do  not  lend  any  insight  into  the  primary  sources  of  fires, 
the  probabilistic  model  was  also  run  specifying  the  barrier  output  option  to  obtain  information 
relative  to  sources  of  fires.  Results  of  the  baseline  fire  safety  analysis  with  the  barrier  option  run 
on  the  baseline  data  set  is  documented  in  Appendfac  C,  Barrier  Option  -  Summary  Level  Report. 
These  results  indicate  that  engineering  spaces  dominate  as  the  most  likely  sources  of  all  fires  on 
the  WLB  (R)  and  are  discussed  in  more  detail  in  section  3. 3. 6.2  of  this  report.  This  result  is 
expected  in  view  of  the  fact  that  the  fi-equency  of  EB  is  much  greater  in  en^eering  spaces  than  in 
other  spaces  in  the  ship. 

A  review  of  the  individual  target  option  results  provides  insight  into  the  performance  of 
target  compartments  and  a  review  of  the  barrier  option  provides  insight  into  the  sources  of  fires. 
By  identifying  probable  fire  paths  (for  one  or  two  compartments  beyond  the  room  of  ori^)  fi-om 
likely  rooms  of  origin,  the  crew  can  enhance  their  ability  to  develop  realistic  fire  drill  scenarios  for 
training  purposes.  Accordingly,  the  results  of  the  barrier  option  was  used  to  help  select  probable 
rooms  of  ori^  and  the  path  option  in  SAFE  was  run  wth  these  compartments  selected  as  the 
rooms  of  origin.  Results  of  the  baseline  fire  safety  analysis  with  the  path  option  run  on  the 
baseline  data  set  is  documented  in  Appendix  C,  Path  Option  -  Summary  Level  Report,  and  Path 
Option  -  Detail  Level  Report  and  discussed  in  section  3. 3. 6.3  of  this  report. 

3,3.6.  ANALYZE  BASELINE  RESULTS 

The  complete  baseline  results  for  the  WLB  (R)  are  documented  in  Appendk  C  in  the  form 
of  summary  level  and/or  detail  level  reports  specifying  the  following  output  options  in  SAFE: 

•  Individual  Target  Option  -  Summary  Level  Report  (aU  12  standard  and  non  standard 
scenarios) 

•  Barrier  Option  -  Summary  Level  Report  (XRAY,  In  Port,  I,  A,  &  M  scenario) 

•  Path  Option  -  Summary  Level  Report  (YOKE,  At  Sea,  I,  A,  &  M  scenario  for  the  following 
rooms  of  origin;  Auxiliary  Machinery  Room,  Main  Machinery  Room,  Bow  Thruster 
Machinery  Room,  Crews  Stateroom  1-85-3-L,  and  Cargo  Hold) 

•  Path  Option  -  Detail  Level  Report  (YOKE,  At  Sea,  I,  A,  &  M  scenario  for  the  following 
rooms  of  origin:  Auxiliary  Machinery  Room,  Mdn  Machinery  Room,  Bow  Thruster 
Machinery  Room,  Crews  Stateroom  1-85-3-L,  and  Cargo  Hold) 

The  following  summarizes  some  of  the  basic  assumptions  made  in  SAFE  and  by  the 
analyst  that  affect  the  results  of  the  fire  safety  analysis; 

•  FRI  times  are  based  on  a  rise  of  ambient  temperatures  in  the  compartment  of  500  degrees 
Celsius. 

•  Rate  of  heat  release  in  the  pre-FRI  fire  growth  regime  is  based  on  an  “alpha-T-  squared”  fire 
growth  curve. 
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•  Rate  of  heat  release  in  the  post-FRI  fire  growth  regime  is  based  on  1500*AH®  *, 
(stoichiometric  combustion  conditions). 

•  The  Ingberg  conversion  is  used  for  the  determination  of  heat  energy  impact  on  the  barriers. 
Moreover  this  heat  energy  is  assumed  to  impact  the  barriers  only  after  FRI  is  achieved. 

•  Fire  paths  are  assumed  to  be  independent  in  the  individual  target  option.  Since  actual  fire 
paths  are  dependent  the  results  predict  target  compartments  are  not  as  safe  as  they  are  in 
reality. 

•  In  a  fire,  ventilation  fans  are  secured.  Significantly  less  air  can  flow  through  the  ductwork 
than  the  natural  vent  opening  assumed  in  the  calculations. 

•  Based  on  the  reliability  of  the  detectors,  it  is  assumed  that  fire  will  be  detected  with  95% 
certainty  in  compartments  protected  by  a  single  detector.  If  multiple  detectors  are  in  the 
space,  it  is  assumed  that  fire  will  be  detected  with  99%  certainty. 

•  An  unimpaired,  fiilly  trained  crew  is  assumed  to  be  on  board  underway.  Moreover  it  is 
assumed  that  a  full  complement  of  crew  is  on  board. 

•  The  large  hatch  covers  on  this  cutter  are  modeled  as  vent  openings  since,  without  spring- 
loaded  devices,  it  is  unlikely  they  can  be  closed  quickly  when  setting  ZEBRA. 

The  net  effect  of  these  assumptions  on  the  results  is  considered  conservative.  In  other 
words  it  is  believed  that  the  fire  safety  of  this  ship  is  better  (safer)  than  results  indicate. 

3.3.6.I.  Individual  Target  Option 

An  excerpt  from  the  individual  target  option  results  are  shown  in  Tables  3.4  and  3.5  and 
list  only  compartments  with  RLFs  greater  than  or  equal  to  0. 10  and  a  MAL  of  1  -  3  for  selected 
scenarios.  These  two  tables  summarize  the  most  interesting  results  of  the  baseline  analysis.  The 
RLFs  shown  in  Table  3.4  for  the  two  in  port  scenarios  (XRAY  and  YOKE)  are  very  similar.  This 
indicates  that  there  are  relatively  few  doors,  scuttles  and  hatches  labeled  YOKE.  A  review  of  the 
access  classifications  in  Appendix  B,  Table  B.2  reveals  that  there  are  only  six  doors,  two  large 
hatches,  and  eight  small  hatches  labeled  YOKE.  Six  of  the  eight  small  hatches  lead  to  weather 
(which  does  not  contribute  to  fire  spread).  Thus  little  difference  between  the  two  in  port 
scenarios  is  to  be  expected. 

A  small  portion  of  the  differences  in  the  two  YOKE  scenarios,  in  port  and  at  sea 
(scenarios  2  and  3),  shown  in  Table  3.4  may  be  attributed  to  the  difference  in  the  percent  (time) 
monitored  for  each  compartment  in  port  and  at  sea  as  documented  in  Appendix  B,  Table  B.4.  In 
general,  it  is  more  likely  that  a  crew  member  will  discover  a  fire  earlier  at  sea  than  in  port  due  to 
the  higher  manning  levels  at  sea.  Therefore,  lower  RLFs  (safer  ship)  are  expected  for  at  sea 
scenarios  than  in  port  scenarios.  However,  the  percent  time  monitored  is  frequently  driven  by  the 
presence  of  installed  fire  detectors.  If  a  fire  detector  is  present,  the  percent  monitored  is  set  to 
95%  for  both  inport  and  at  sea  conditions  (less  than  100%  to  account  for  the  reliability  of  the 
instrument).  Therefore,  since  a  comprehensive  fire  detection  system  is  installed  in  the  WLB  (R) 
that  monitors  most  compartments,  very  little  or  no  difference  is  expected  in  RLFs  between  the 
two  YOKE  scenarios  (in  port  and  at  sea)  attributable  to  percent  time  monitored.  The  differences 
between  the  two  YOKE  scenarios  shown  in  Table  3.4  are  undoubtedly  due  to  the  large 
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differences  in  the  probability  of  manual  extinguishment  for  a  full  crew  at  sea  and  a  greatly  reduced 
(5-person)  crew  in  port. 

Table  3.5  compares  varying  levels  of  fire  protection  for  the  in  port,  XRAY  scenario.  As 
expected,  the  RLFs  increase  with  decreasing  levels  of  fire  protection.  The  results  also  show  that 
the  rank  ordering  of  compartments  fi-om  most  dangerous  (highest  RLF)  to  safest  (lowest  RLF)  is 
approximately  the  same  among  the  four  scenarios.  A  thorough  review  of  the  baseline  fire 
safety  analysis  results  clearly  show  that  with  passive  (I),  automated  (A),  and  manual  (M) 
fire  protection  in  effect,  aU  compartments  in  the  WLB  (R)  exceed  FSOs  by  a  substantial 
margin.  This  means  that  no  improvements  are  necessarily  required  to  bring  the  WLB  (R)  up  to 
minimally  acceptable  fire  safety  levels  as  defined  in  section  2.4.2.6.  As  shown  in  Table  3.5,  all 
compartments  meet  FSOs  with  just  I  and  A  in  effect,  but  with  just  I  and  M  in  effect,  four 
compartments  fail  to  meet  FSOs  and  one  additional  compartment  is  close  to  filing  as  well.  Ten 
compartments  fail  to  meet  FSOs  and  1  compartment  is  marginally  acceptable  with  just  passive  fire 
protection  in  effect.  Therefore  it  is  clear  that  automated  fire  extinguishment  systems  ^e  required 
to  augment  passive  fire  protection  in  order  for  the  WLB  (R)  to  meet  fire  safety  objectives.  These 
results  show  that  the  crew  on  the  WLB  (R)  must  rely  on  the  protection  afforded  by  the  automatic 
detection  and  fire  extinguishment  systems  installed  on  this  cutter.  Therefore,  the  reliability  of 
these  equipments  and  systems  is  paramount. 
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Table  3.4  Baseline  Results 
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Table  3.5  Baseline  Results 

WLB-R  RELATIVE  LOSS  FACTORS 


Run  24-155 

Scenano  10 

lonly 

3.30 

iO 

r- 

CO 

O 

CO 

p 

CO 

n 

o 

CM 

2.02 

M- 

d 

CO 

C7> 

d 

M* 

p 

D 

O 

d 

0.26 

1  0.56 

x> 

o 

d 

o 

CM 

r“ 

«— 
p  1 

CO 

r^ 

d 

CD 

X) 

d 

Run  24-154 

Scenano  7 

l&M 

o 

a> 

a> 

d 

cT" 

CM 

T" 

oo 

oo 

d 

CM 

to 

d 

CO 

o 

CO 

d 

d 

O 

CO 

d 

h- 

CO 

d 

o 

in 

d 

CM 

d 

tn 

d 

LO 

in 

d 

a> 

CM 

d 

Oi 

CM 

d 

CO 

d 

M; 

d 

Run  24-153 

Scenario  4 

i&A 

N- 

CD 

d 

960 

in 

d 

00 

d 

in 

d 

CO 

d 

o 

CO 

d 

CM 

d 

S 

d 

in 

CO 

d 

CM 

d 

T— 

CM 

d 

in 

d 

d 

d 

o 

'M* 

d 

'M' 

d 

h- 

T* 

d 

1  0.16 

Run  24-152 

Scenario  1 

1,  A&M 

d 

04 

d 

CO 

d 

CM 

CO 

d 

CM 

CM 

d 

CM 

CM 

d 

CM 

d 

CM 

d 

o 

CM 

d 

a> 

T" 

d 

d 

CO 

d 

d 

CM 

d 

CM 

d 

d 

d 

d 

o 

d 

FAL 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

CO 

CM 

s 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

-M- 

CM 

CM 

CM 

CO 

CM 

CM 

CM 

o 

CM 

o 

CM 

MAL 

04 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

GUI  1 

— 1 

o 

a 

3 

-j 

o 

o 

O 

UJ 

O 

3 

1- 

2 

LU 

o 

o 

O 

< 

o 

s 

UJ 

UJ 

< 

o 

o 

u. 

O 

(0 

o 

(0 

o 

Compartment  Name 

CREW  MESS 

SHIPS  OFFICE 

STACK 

MEDICAL  TREATMENT  ROOM 

GALLEY  ANNEX 

RADIO  ROOM 

EMERGENCY  GENERATOR  ROOM 

MAIN  MACHINERY  ROOM  UPTAKE 

MAIN  MACHINERY  ROOM 

ENG  LOG  OFFICE  &  DC  CENTRAL 

ENGINEERING  CONTROL  CENTER 

WATER  SUPPLY  EQUIPMENT  ROOM 

STEERING  GEAR  ROOM 

STERN  THRUSTER  MACHINERY  ROOM  ! 

AUXILIARY  MACHINERY  ROOM 

s 

q: 

< 

< 

X 

o 

UJ 

CO 

3 

o 

X 

K 

2 

CL 

FAN  ROOM 

ELEC/ELEX  WORKSHOP  &  STOREROOM 

MACHINE  SHOP 

Plan  ID 

1-66-0-L 

01-68-0-Q 

03-76-0-Q 

01 -68-1 -L 

1-66-1-Q 

o 

I 

o 

1 

CO 

CO 

1 

CM 

O 

01-78-3-E 

O 

1 

o 

1 

CO 

h- 

1 

T" 

4-66-0-E 

1-71-2-Q 

2-89-1 -C 

2-57-4-E 

1-102-0-E 

4-92-0-E 

4-82-0-E 

O 

1 

CD 

o 

1 

CO 

1  to 
1  > 
CO 

■  o 

02-73-0-Q 

2-59-1-0 

2-57-1-Q 

tr 

o 

CL 


S 

X 

£ 

CO 

(0 

o 

‘C 

CO 

c 

0) 

o 

CO 


CO 

c 

8 

(0 

5.E 

^  LL 

O  “j 

c  CO 

■c  r 

S.O 
o  s 


3-19 


3.3.6.2.  Barrier  Option 

A  review  of  the  barrier  option  results  in  Appendix  C  show  that,  as  expected,  engineering 
spaces  dominate  as  probable  rooms  of  origin  in  the  WLB  (R).  This,  is  due  to  the  higher 
frequencies  of  EB,  the  relatively  short  FRI  times  in  these  spaces,  and  the  larger  numbers  of 
adjacent  spaces  which  yields  more  fire  paths. 

A  thorough  review  of  the  barrier  option  results  provides  insight  into  the  most  probable 
rooms  of  origin  that  may  contribute  to  fires  that  eventually  could  involve  multiple  compartments. 
These  results  coupled  with  the  path  option  results  will  then  provide  useful  information  on  the 
adjacent  rooms  in  potential  fire  paths  and  help  the  crew  to  formulate  realistic  fire  drill  scenarios. 
The  next  section  discusses  the  path  option  results  from  the  baseline  analysis  of  the  WLB  (R). 

3.3.6.3.  Path  Option 

The  path  option  in  SAFE  provides  the  following  detmls  for  all  fire  paths  from  a  user- 
specified  room  of  origin  in  a  user-specified  scenario  (e.g.  YOKE,  At  Sea,  I,  A,  &  M  in  effect): 

•  The  time  established  burning  will  occur  in  each  room  in  the  fire  path 

•  The  FRI  time  for  each  room  in  the  fire  path 

•  The  time  to  compartment  burnout  for  each  room  in  the  fire  path 

•  The  cumulative  probability  of  limiting  the  fire  in  the  room  of  origin  and  in  each  succeeding 
room  in  the  fire  path 

•  The  cumulative  probability  of  limiting  the  fire  for  each  barrier  that  fails  allowing  the  fire  to 
enter  the  next  room 

•  The  mode  of  failure  for  each  barrier  (Tbar  or  Dbar) 

The  information  provided  in  the  path  option  provides  the  necessary  information  to 
construct  a  graphical  representation  of  all  possible  cumulative  L-curves  from  any  specified  room 
of  origin.  The  barrier  option  and  engineering  judgment  were  used  to  select  the  Auxiliary 
Machinery  Room  (4-82-0-E),  the  Main  Machinery  Room  (4-66-0-E),  the  Bow  Thruster 
Machinery  Room  (4-12-0-E),  the  Cargo  Hold  (2-30-0- AA),  and  Crews  Stateroom  (1-85-3-L)  as 
rooms  of  origin  in  the  WLB(R).  The  path  option  was  specified  and  summary  level  and  detail  level 
reports  were  generated  for  these  compartments.  The  YOKE,  At  Sea,  I,  A,  &M  in  effect  scenario 
was  selected  because  it  is  believed  that  in  port  fires  will  be  fought  with  outside  assistance  due  to 
the  extremely  small  in  port  duty  section.  Results  from  the  path  option  were  used  to  construct  L- 
curves,  shown  in  Figures  3.1  though  3.4,  that  provide  the  following  useful  information: 

•  The  L-curve  for  the  fire  path  with  the  least  cumulative  probability  of  limiting  the  fire  (the 
highest  probability  of  fire  spread). 

•  The  L-curve  for  the  fire  path  vrith  the  highest  cumulative  probability  of  limiting  the  fire  (the 
least  probability  of  fire  spread). 

•  The  expected  time  established  burning  will  occur  in  each  room  in  the  fire  path. 

•  The  cumulative  probability  of  limiting  the  fire  for  each  room  and  barrier  in  the  fire  paths 
shown. 
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Figure  3.1  Cumulative  L-curve  of  Fire  Paths  from  1-85-3-L 
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Figure  3.2  Cumulative  L-curve  of  Fire  Paths  from  4-12-0-E 


3-22 


Rooms  in  Fire  Path 

Time  to  EB 

Path  #55  0  3  5 

(minutes) 

Time  to  EB 

Path  #74  0  3  4 

(minutes) 

Time  to  EB 

Path  #20  0  6  6  6 

(minutes) 

Figure  3.3  Envelope  of  L-curve  of  Fire  Paths  from  4 


Rooms  in  Fire  Path 

Time  to  EB 

Path  #32  0  5  8 

(minutes) 


Time  to  EB 
Path  #  66 
(minutes) 


Time  to  EB 
Path  #  14 
(minutes) 


12 


16 


18 


Figure  3.4  Envelope  of  L-curve  of  Fire  Paths  from  4-82-0-E 


By  plotting  the  L-curve  for  the  highest  and  the  least  cumulative  probability  of  limiting  the 
fire,  an  “envelope”  of  L-curves  is  shown  that  brackets  all  the  L-curves  for  the  room  of  origin 
which  may  include  dozens  of  additional  fire  paths.  Figures  3.1  through  3.4  show  the  L-curves 
that  were  constructed  for  the  five  selected  rooms  of  origin.  Note  the  L-curve  for  the  Cargo  Hold 
is  not  shown  because  the  fire  did  not  spread  to  an  adjacent  compartment  within  the  60  minutes 
specified  in  the  scenario.  The  following  discussion  presents  observations  from  an  analysis  of  the 
path  option  results  illustrated  by  the  L-curves  shown  in  Figures  3.1  through  3.4 

Each  graph  shows  the  cumulative  probability  of  limiting  the  fire  on  the  ordinate  axis  and 
the  sequential  rooms  in  the  fire  path  on  the  abscissa  axis.  The  room  of  origin  is  always  shown  as 
the  first  room  in  the  path.  Thus  the  probability  of  limiting  the  fire  in  the  room  of  origin  is  the  first 
data  point  plotted  along  the  curve  starting  fi-om  zero  at  the  top  left  of  the  graph.  The  vertical  bar 
(e.g.  from  .7  to  .9  in  Figure  3. 1)  is  a  graphical  illustration  of  the  strength  of  the  barrier  between 
compartments  1-85-3-L  and  1-92-1-L.  Therefore  as  shown  in  Figure  3.1,  there  is  a  70% 
probability  that  the  fire  will  be  limited  in  1-85-3-L  (the  room  of  origin).  There  is  a  20% 
probability  that  the  barrier  in  1-85-3-L  will  prevent  the  fire  from  spreading  to  1-92-1-L.  Finally 
there  is  a  98%  probability  that  the  fire  will  be  limited  somewhere  along  this  path  by  the  time  60 
minutes  elapses.  Note  that  established  burning  will  occur  at  minute  48  in  1-92-1-L  if  it  is  assumed 
that  EB  occurs  at  minute  0  in  the  room  of  origin.  No  other  L-curve  is  drawn  since  the  results 
from  the  path  option  show  this  to  be  the  only  potential  fire  path  from  this  room  of  origin. 

Figure  3.2  also  shows  a  single  fire  path.  The  path  option  results  indicate  10  potential 
paths  firom  the  Bow  Thruster  Machinery  Room,  4-12-0-E,  vrith  cumulative  probabilities  that  vary 
from  98%  to  95%  on  paths  that  involve  rooms  other  than  4-12-0-E.  The  envelope  of  L-curves  is 
thus  so  narrow  that  it  loses  it’s  significance  other  than  to  indicate  that  all  fire  paths  are 
approximately  equal  in  probability  of  limiting  the  fire.  Therefore  engineering  judgment  was  used 
to  select  the  fire  path  for  plotting  an  L-curve  that  is  considered  most  appropriate  for  constructing 
realistic  fire  drills.  Figure  3.2  also  shows  no  vertical  bars  between  rooms  in  the  fire  path.  There 
are  two  possibilities  for  a  barrier  to  exhibit  zero  strength: 

•  Due  to  relatively  short  FRI  times  and  high  heat  release  rates  in  the  compartment,  the  barrier 
experiences  a  Dbar  or  Tbar  failure  within  the  first  minute  of  the  compartment  reaching  FRI. 
SAFE  analyzes  the  Tbar/Dbar  curves  once  every  minute.  An  open  door  is  automatically  a 
Dbar  failure  as  is  a  zero  strength  barrier  (such  as  between  Two  segments  of  a  long 
passageway). 

•  The  fire  spreads  into  two  or  more  rooms  simultaneously  through  a  common  barrier,  this  is 
frequently  the  case  when  time  to  EB  is  identical  for  the  spaces  involved. 

Examining  the  time  to  EB  and  a  drawing  of  the  spaces  and  how  they  adjoin  will  resolve 
the  issue.  For  example  the  drawing  will  show  a  door  if  one  exists  and  Table  B.2  will  specify 
whether  the  door  is  normally  open  or  what  DC  classification  is  assigned.  As  shown  in  Figure  3.2 
the  room  of  origin  will  contain  the  fire  for  16  minutes.  Since  EB  occurs  in  both  succeeding  rooms 
in  this  path  in  16  minutes  and  there  is  no  door  between  them,  the  common  barrier  must  have 
failed.  In  this  case  the  overhead  of  the  Bow  Thruster  Machinery  Space  fails,  starting  EB  in  the 
AFFF  Station  (1-18-2-Q)  and  the  ATON  Storeroom  (1-18-4-A)  simultaneously  at  minute  16. 

Figure  3.3  shows  an  envelope  of  L-curves  for  fire  paths  from  the  Main  Machinery  Room, 
4-66-0-E,  as  the  room  of  origin.  The  path  with  the  least  probability  of  limiting  the  fire  starts  in 
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4-66-0-E,  spreads  to  the  Main  Machinery  Room  Uptake,  1-76-0-Q,  and  then  to  the  Emergency 
Generator  Service  Tank,  01-78-1-F,  with  EB  occurring  in  01-78-1-F  in  5  minutes.  A  full  service 
tank  will  act  as  a  heat  sink  thus  preventing  failure  of  this  barrier  for  a  considerable  period  of  time 
(not  accounted  for  in  SAFE).  A  partially  empty  tank  would  be  especially  dangerous  in  this 
scenario.  This  illustrates  how  an  analysis  using  the  SFSEM  must  be  considered  carefully  when 
interpreting  the  results. 

The  plot  of  the  L-curve  with  the  highest  probability  of  limiting  the  fire  fi-om  4-66-0-E 
shown  in  Figure  3.3  indicates  that  EB  occurs  in  6  minutes  in  1-60-6A-A,  1-71-2-Q,  and  1-77-2-L 
simultaneously.  This  is  an  indication  that  the  fire  spread  into  these  compartments  through  a 
common  barrier.  A  review  of  the  Main  Deck  plan  in  Appendix  A  shows  the  common  barrier  to  be 
the  deck  in  these  compartments  (which  is  the  overhead  of  4-66-0-E  in  this  area  of  the  ship). 
Another  slightly  less  likely  scenario  shown  in  Figure  3.3  is  a  fire  that  breaks  into  the  Dry  Pro\dsion 
Storeroom  (1-60-6A-A),  the  Engineering  Log  Office  &  DC  Central  (1-71-2-Q),  and  the  CPO 
Mess  &  Lounge  (1-77-2-L)  simultaneously  in  6  minutes.  These  scenarios  provide  the  envelope  of 
the  81  potential  fire  paths  fi-om  the  Main  Machinery  Room  shown  in  the  path  option  results. 

Figure  3.4  illustrates  the  envelope  of  L-curves  for  fire  paths  fi-om  The  Auxiliary  Machinery 
Room,  (4-82-0-E).  The  fire  path  with  the  least  probability  of  limiting  the  fire  is  similar  to  the  fire 
path  shown  in  Figure  3.3  fi-om  the  Main  Machinery  Room  once  the  fire  reaches  the  Main 
Machinery  Room  Uptake  .  It  is  interesting  to  note  that  the  fire  path  fi-om  the  Auxiliary  Machinery 
Room  will  result  in  EB  in  the  Stack  (03-76-0-Q)  in  7  minutes  with  a  90%  probability  of  limiting 
the  flame  compared  to  EB  in  the  Emergency  Generator  Service  Tank  in  8  minutes  with  a  88.5% 
probability  of  limiting  the  flame.  In  other  words  while  there  is  only  a  1.5%  difference  in  the 
probability  of  limiting  the  flame  but  there  is  14%  more  time  available  for  the  fire  party  to  respond 
(8  minutes  compared  to  7).  It  is  very  important  to  give  equal  consideration  to  both  “time  to  EB” 
and  “probability  of  extinguishing  the  fire”  because  ability  to  extinguish  the  fire  is  extremely 
sensitive  to  time.  Therefore  even  though  the  path  leading  to  the  Emergency  Generator  Service 
Tank  may  be  the  most  probable  path  of  fire  spread,  the  path  leading  to  the  Stack  may  be  the  most 
dangerous.  It  would  be  prudent  to  train  fire  parties  to  respond  to  both  scenarios.  Conclusions 
drawn  from  this  analysis  are  based  on  small  differences  in  results  but  it  serves  to  illustrate  the 
point. 


3.3.7.  CONDUCT  COST-BENEFIT  ANALYSIS 

The  goal  of  the  fire  safety  analysis  is  to  maximize  the  benefit  (improvement  in  fire  safety), 
while  minimizing  the  costs  (dollars  and  other  intangible  factors)  of  the  changes.  A  cost-benefit 
analysis  is  thus  considered  an  important  part  of  alternative  design  evaluation.  Within  the 
constraints  of  time  and  allowable  funds,  as  many  alternatives  as  possible  are  studied  to  permit  a 
useful  cost-benefit  analysis.  Since  all  compartments  in  the  WLB  (R)  exceed  FSOs  by  a  substantial 
margin,  no  improvements  are  required  to  bring  the  ship  up  to  minimally  acceptable  standards. 
Accordingly,  a  cost-benefit  analysis  of  alternatives  is  not  applicable  for  the  WLB  (R). 

3.3.8.  DOCUMENT  RESULTS 

This  report  contains  comprehensive  results  and  provides  the  basis  of  assumptions  and 
estimates  when  complete  or  factual  information  was  not  available.  The  appendices  present  the 
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input  data  and  detailed  output  results.  Additional  insight  may  be  gained  by  referring  to  the  other 
technical  reports  and  documents  referenced  throughout  this  report. 
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4.  FIRE  PROTECTION  DOCTRINE 

4.1.  BACKGROUND 

4.1.1.  MAIN  SPACE  FIREFIGHTING  DOCTRINE 

The  Main  Space  Firefighting  Doctrine,  published  as  Commandant  Instruction 
M9555  1  applies  to  class  B  fires  in  the  machinery  spaces  on  all  Coast  Guard  cutters  65 
and  greater  in  length.  [26]  The  purpose  of  this  doctrine  is  to  delineate  the  tactics, 
ohUosophy  and  procedures  associated  with  the  use  and  operation  of  the  v^ous 
firefighting  systems  and  equipment  on  board  the  cutter  for  combating  machine^  space 
fires  The  doctrine  is  structured  to  provide  a  basis  for  the  proper  actions  and  decisions  o 
the  firefighting  crew  and  the  considerations  necessary  in  choosing  the  correct  firefighting 
equipment  and  agent.  The  doctrine  also  defines  personnel  responsibilities  and  scenanos 
such  as  a  major  oil  leak  which  could  result  in  a  class  B  fire. 

The  main  space  firefighting  doctrine  for  Coast  Guard  cutters  was  written  in  a 
general  manner  to  apply  to  all  floating  units.  It  was  designed  pnmanly  for  the  larger 
Ltters;  all  cutters  were  supposed  to  tailor  the  doctrine  to  suit  their  indmdud  needs  Jhe 
doctrine  is  difficult  to  tailor  because  crew  sizes,  state  of  traimng  and  mstalled  firefighting 
equipment  vary  considerably  in  the  Coast  Guard  fleet.  Finally,  the  format  of  the  doctrine 
was  organized  such  that  general  information  pertaimng  to  fire  science,  guidance  from  t  e 
Commandant  and  other  authorities,  and  specific  tactical  procedures  for  a  p^mular  cut  er 
were  mixed  throughout  the  document.  Consequently,  an  objective  of  the  SCFP  project 
was  to  provide  a  firefighting  doctrine  designed  primarily  for  the  needs  of  the  small  cutter. 
This  objective  was  achieved  by  expanding  the  scope  of  the  doctrine  to  include  procedures 
for  all  classes  of  fire  in  all  types  of  compartments  and  reformatting  the  doctnne  into  three 
parts  The  new  doctrine  was  designed  to  be  applicable  to  small  as  well  as  large  Coast 
Guard  cutters  as  will  be  discussed  in  the  following  sections  which  descnbe  the  new  fire 
protection  doctrine. 

4.1.2.  FIRE  PROTECTION  DOCTRINE 

Ten  classes  of  small  Coast  Guard  cutters  were  analyzed  in  the  SCFP  project.  A 
fire  protection  doctrine  was  developed  and  tailored  for  each  class  er,  ord^nor 
changes  are  required  for  each  cutter  in  the  class  to  account  for  uncompleted  S^AL lb, 
changes  in  compartmentation  due  to  different  subclasses,  etc.  The  format  of  the  new 
doctrine  is  significantly  different  than  the  format  of  the  Mam  Space  Firefighting  Doctime. 
The  following  sections  describe  the  format  and  scope  of  the  new  fire  protection  doctnne 
as  well  as  procedures  for  maintaining  this  document. 

4.I.2.I.  Fire  Protection  Doctrine  Format 

The  new  fire  protection  doctrine  is  organized  into  three  parts.  Part  A  includes 

information  and  facts  concerning  fire  science  and  firefighting  such  as  the  effectiveness  of 
various  firefighting  agents  on  the  different  classes  of  fires.  This  part  applies  equally  to  all 
cutters  (large  and  small)  and  rarely  changes  over  time.  The  development  of  a  new 
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firefighting  agent  would  be  an  occasion  worthy  of  updating  Part  A.  Note  this  revision 
would  not  require  the  use  of  that  agent  on  any  particular  ship. 

Part  B  incorporates  guidance  promulgated  by  the  Commandant,  U.  S.  Coast 
Guard.  The  format  of  this  new  doctrine  calls  for  two  different  versions  of  Part  B  -  one 
appUcable  to  smaU  cutters  Oess  than  180’  in  length)  and  the  other  applicable  to  l^ge 
cutters  (180’  and  greater  in  length).  This  distinction  is  based  on  several  factors  mcludmg 
crew  size,  type  of  hazard  due  to  main  propulsion  equipment,  quantity  and  timeliness  of 
firefighting  support  Ukely  to  be  available,  and  expected  area  of  operations.  At  the 
Commandant's  discretion,  portions  of  Part  B  may  be  similar  for  both  large  and  sm 
cutters  Circumstances  for  activating  a  gas  turbine  enclosure  local  fire  exUn^stung 
system  is  an  example  of  guidance  the  Commandant  would  provide  m  P^  B  for  large 
cutters  only  since  gas  turbines  are  not  used  on  small  cutters.  On  the  other  hand,  smce 
small  cutters  are  generally  able  to  safely  abandon  ship  due  to  their  proximity  to  shore,  the 
Commandant  may  provide  guidance  of  when  that  would  be  appropnate  for  small  cutters 

only. 

Part  C  contains  the  tactical  procedures  to  combat  all  classes  of  fires,  in  all  types  of 
compartments,  in  port  and  at  sea.  This  part  is  developed  for  a  representative  cutter  for 
each  class.  Other  cutters  in  the  class  will  have  to  tailor  this  part  to  account  for 
uncompleted  (or  unauthorized)  SHIPALTS  and  other  differences  that  would  require 
different  tactics.  The  Commanding  Officer  of  the  cutter  has  the  responsibility  to 
ensure  this  tailoring  is  accomplished  in  a  timely  manner  and  that  such  changes  do 
not  contradict  the  guidance  provided  in  Parts  A  and  B. 


4. 1.2.2.  Scope 


This  report  provides  a  tailored  fire  protection  doctrine,  documented  in  Appendix  E 
of  this  report,  for  the  WLB  (R).  Part  A  of  the  fire  protection  doctrine,  mcluded  in 
Appendix  E  to  this  report  was  previously  developed  as  part  of  the  SCFP.  Part  B  wp 
orilally  developed  in  conjunction  with  the  CGC  VINDIC  ATOR  fire  safety  analyas 
project.  [9]  Part  C  of  the  fife  protection  doctrine  was  specifically  developed  as  part  of  this 

WLB  (R)  fire  safety  analysis  project. 


The  fire  protection  doctrines  developed  for  small  cutters  previously  studied  in  the 
SCFP  included  firefighting  procedures  for  every  accessible  compartment.  This  ^proach 
is  impractical  for  the  much  larger  WLB  (R)  due  to  the  fact  there  are  134  accessible 
compartments  in  the  cutter.  The  individual  compartments  selected  for  development  of 
firefighting  procedures  were  therefore  limited  to  fifteen  compartments.  The  following 
criteria  was  used  to  select 'these  fifteen  compartments. 


•  Firefighting  procedures  for  each  class  of  fire  and  typical  combination  of  classes  are 
desired  in  the  doctrine 


•  Access  or  egress  routes  may  not  be  immediately  obvious  for  certain  compartments 

•  Unusual  firefighting  tactics  may  be  necessary  to  deal  with  conditions  that  exist  in  the 
compartment 
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•  The  compartment  has  a  relatively  high  historic  frequency  of  EB 

•  The  fuel  loads  or  fuel  load  densities  are  considered  relatively  high  compared  to  other 
compartments 

•  Compartments  designated  as  engineering  spaces 

•  Compartments  wth  automated  fire  protection  systems  installed 

•  Compartments  which  have  relatively  high  RLFs  in  the  Baseline  Fire  Safety  Analysis 

•  Compartments  which  are  considered  critical  to  the  ship's  primary  missions 

4.I.2.3.  Future  Revisions 

Part  A  of  the  doctrine  presents  the  principles  of  fire  science  that  pertain  to 
shipboard  firefighting  and  other  factual  information  to  enable  a  crew  member  to  make  the 
proper  selection  of  firefighting  equipment  and  fire  suppression  agents  to  combat  a 
particular  class  of  fire.  Revisions  to  this  part  should  rarely  be  required.  The  introduction 
of  a  new  firefighting  agent  or  equipment  by  industry  is  the  most  likely  scen^o  that  would 
require  updating  Part  A.  This  revision  is  necessary  if  the  new  agent  or  equipment  is  used 
somewhere  in  the  Coast  Guard  fleet. 

Part  B  represents  guidance  fi-om  the  Commandant  and  other  Naval  authorities 
applicable  to  either  large  cutters  or  small  cutters.  Recent  conflagrations  on  the  USS 
STARK  and  USS  ROBERTS  provided  many  lessons  learned;  these  fires  are  examples  of 
scenarios  that  would  likely  result  in  new  or  additional  guidance  provided  to  the  fleet. 

Changes  to  Part  C  will  usually  be  required  in  the  event  of  SHIP ALTS  that  affect 
the  firefighting  capabilities  or  compartmentation  of  the  Cutter.  In  addition,  new 
Commanding  Officers  are  likely  to  change  Part  C  (within  the  constraints  of  Parts  A  and  B) 
due  to  their  own  beliefs,  experiences,  and  desires. 

It  is  expected  that  the  Commandant,  U.S.  Coast  Guard  will  issue  revisions  to  Parts 
A  and  B  as  necessary,  while  Commanding  Officers  will  be  responsible  for  revising  Part  C 
for  their  own  cutter.  The  revision  page  of  the  doctrine  should  document  the  authority 
who  issued  the  change. 

4.2.  FIRE  PROTECTION  DOCTRINE  FOR  THE  WLB(R) 

As  noted  above.  Part  C  of  the  doctrine  contains  ship  specific  information  relative 
to  firefighting  procedures  on  the  WLB  (R).  This  part  of  the  doctrine  was  based  on 
information  collected  during  a  ship  visit  to  the  JUNIPER,  the  lead  cutter  in  the  WLB  (R) 
class.  The  ship  visit  was  planned  for  two  days  and  later  shortened  to  one  day  due  to 
scheduling  conflicts.  Therefore  information  in  the  doctrine  is  partially  based  on  written 
information  provided  by  the  ship.  Much  of  this  information  could  not  be  verified  for 
accuracy  during  the  ship  visit.  Moreover  lead  cutters  are  frequently  different  than  follow- 
on  cutters  in  the  class  in  areas  such  as  compartmentation,  installed  equipment  and 
outfitting.  In  fire  protection  terms  this  translates  to  different  fuel  loads,  ignition  sources, 
and  potential  fire  scenarios.  Consequently  the  JUNIPER  should  verify  the  accuracy  of  the 
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information  in  Part  C  of  the  doctrine  prior  to  implementing  it  on  the  ship.  In  addition 
foUow-on  cutters  in  the  WLB  (R)  class  should  taUor  the  doctrine  to  account  for 
differences  between  themselves  and  the  JUNIPER. 

Due  to  the  large  number  of  compartments  on  this  cutter,  there  was  a  need  to 
reduce  the  number  of  individual  scenarios  to  a  reasonable  number  that  would  be  described 
in  Part  C.  Compartments  to  be  included  in  Part  C  were  identified  by  applying  the  criteria 
discussed  in  section  4. 1.2.2  and  shown  in  Table  4.1.  The  15  compartments  shown  as  rows 
in  this  table  fit  many  of  the  criteria  shown  as  columns  and  were  thus  selected  for  inclusion 

in  Part  C. 
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Table  4.1 

Compartments  for  Inclusion  in  Part  C  of  the  Fire  Protection  Doctrine 
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5.  CONCLUSIONS  AND  RECOMMENDATIONS 

This  report  describes  the  results  of  the  fire  safety  analysis  of  the  WLB  (R).  interim 

report  discussing  the  results  of  the  preliminary  baseline  fire  safety  analysis  was  subimtted  but 
is  not  generally  available  in  the  literature,  however  it  may  be  available  upon  request  from  the 
Safety  and  Human  Resources  Division,  U.  S.  Coast  Guard  Research  and  Development  Center 
[27]  Since  this  document  is  the  final  report  in  the  project,  the  conclusions  and 
recommendations  presented  herein  include  or  modify  those  presented  in  the  intemn  report. 

The  two  major  objectives  established  for  this  project  include  the  performance  of  a  ®  ® 

safety  analysis  and  development  of  a  comprehensive  fire  protection  doctrme  for  the  WLB  (  ). 
This  section  of  die  report  is  organized  in  a  manner  that  corresponds  to  these  objectves. 


5.1.  FIRE  SAFETY  ANALYSIS 

The  most  important  objective  in  this  project  was  to  analyze  the  fire  safety  of  Ae  mB 
(Rj.  As  the  twelfth  cutter  to  be  analyzed  using  the  Ship  Fire  Safety  Engineermg  Methodolo^ 
(SFSEM)  in  the  past  five  years,  fire  safety  analysis  results  for  the  WLB  may  be  compared 
to  the  results  of  the  ten  previously  analyzed  cutters  in  the  Small  Cutter  Fire  Protection  Project 
and  the  VINDICATOR  [3, 9]  Baseline  results  in  the  SCFP  and  VINDICATOR  mdicate  that 
fire  protection  levels  in  most  compartments,  with  passive,  automated  and  active  fire  protection 
features  in  effect,  generally  meet  Fire  Safety  Objectives  (FSO).  Results  of  Aeb^elme  fire 
safety  analysis  of  the  WLB  (R)  are  consistent  with  the  results  discussed  m  the  SCFP  and 
VINDICATOR  final  reports  and  are  in  a^eement  with  historical  records  for  medium 
endurance  cutters  which  are  comparable  in  length  and  complexity  to  the  WLB  (R). 

The  following  sections  describe  the  conclusions  and  recommendations  of  the 
preliminaiy  and  baseline  fire  safety  analyses. 


5.1.1.  PRELIMINARY  FIRE  SAFETY  ANALYSIS 

The  preliminary  analysis  was  limited  in  scope  since  it  was  not  possible  to  visit  the  ship 
to  collect  acmal  data.  Instead,  information  was  taken  from  the  ship’s  drawings  a^*®  COR 
in  addition  default  values  were  used  for  many  of  the  input  parameters  m  SAFE.  The  followmg 
conclusions  and  recommendations  can  be  made  in  conjunction  with  the  prelimmary  baselme 

analysis; 

•  In  general,  this  cutter  is  very  well  protected  with  automated  and  manual  fire  protection 
systems  that  include  bilge  and  overhead  AFFF  sprinkling  systems,  water  sprinkling 
systems,  and  CO2  total  flooding  systems.  As  shown  in  Table  B.5,  some  compartments 
are  protected  with  two  automated  systems.  The  galley  stove  and  deep  fat  flyer  are 
protected  by  an  aqueous  potassium  carbonate  system.  Portable  CO2  and  PKP  fire 
extinguishers  are  located  throughout  the  cutter.  Finally  firemain  stations  are  installed 
throughout  the  cutter  and  include  AFFF  reentry  hose  stations. 

•  The  WLB  (R)  is  equipped  with  a  well  designed  and  comprehensive  fire  and  smoke 
automatic  detection  system.  The  majority  of  accessible  spaces  are  protected  by  at 
least  one  detector  and  many  compartments  have  multiple  detectors.  The  types  of 
detectors  installed  are  considered  appropriate  for  the  fire  threat.  Coupled  with 
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multiple  and  convenient  ways  to  contact  the  Pilothouse,  the  time  to  detection  on  this 
cutter  is  minimized  compared  to  other  Coast  GKiard  cutters  and  is  considered 
excellent. 

•  The  WLB  (R)  is  planned  for  operation  with  a  minimal  crew  (40  crew  members).  The 
crew’s  ability  to  perform  preventive  maintenance  is  thus  limited.  Urfortunately  the 
WLB  (R)  is  equipped  with  many  automated  systems  to  support  a  minimal  crew  and 
these  systems  actually  increase  the  preventive  maintenance  requirenients.  Very  high 
vibration  levels  were  reported  which  tend  to  adversely  affect  the  reliability  of 
automated  equipment. 

•  As  in  all  previous  cutter  firesafety  analyses,  fire  growth  models  for  the  WLB  (R)  were 
selected  that  most  closely  represent  conditions  observed  and  documented  in  Appendix 
B,  Table  B.8.  There  is  some  concern  that  the  alpha  and  Qmax  thus  assigned  to  some 
compartments  based  on  the  selected  fire  growth  model,  may  be  higher  than  the 
observed  fuel  loads  would  justify.  In  general,  high  alpha  and  Qmax  values  would 
result  in  short  FRI  times  and  therefore  higher  relative  loss  factors  would  be  expected. 

In  other  words,  the  results  in  some  compartments  may  indicate  a  more  dangerous 
condition  than  actual  fuel  load  characteristics  would  warrant. 

•  Preliminary  Baseline  Analysis  results  with  the  individual  target  option  show  that  all 
compartments  exceed  fire  safety  objectives  (FSO)  with  passive,  automated  and  manual 
fire  protection  in  effect.  The  baseline  data  set  was  subsecpently  changed  As  a  result  of 
better  information  collected  during  the  JUNIPER  ship  visit.  The  baseline  ^alysis 
revealed  that  results  fi-om  the  preliminary  baseline  based  on  default  values  indicated  the 
ship  was  safer  actual  conditions  would  warrant.  Fuel  loads,  ventilation  details 
and  probabilities  of  flame  termination  were  changed  significantly  based  on  actual  data 
collected  during  the  ship  visit. 

5.1.2.  BASELINE  FIRE  SAFETY  ANALYSIS 

Based  on  a  comprehensive  fire  safety  analysis,  all  compartments  in  the  WLB 
meet  FSOs  by  a  substantial  margin  with  passive,  automated,  and  manual  fire  protection 
features  in  effect.  Without  considering  the  contribution  provided  by  manual  firefighting 
efforts,  the  WLB  (R)  meets  FSOs  in  every  compartment  (just  passive  and  automated  fire 
protection  in  effect).  However,  without  considering  the  contribution  provided  by  automated 
fire  suppression  (I  and  M  only),  the  WLB  (R)  fails  to  meet  FSOs  in  4  compartments  with  one 
other  compartment  marginally  acceptable.  Ten  compartments  fail  to  meet  FSOs  with  just 
passive  fire  protection  in  effect,  and  several  others  are  close  to  failing  FSOs.  Therefore 
passive  fire  protection  must  be  augmented  by  automated  fire  suppression  for  the  WLB 
(R)  to  meet  FSOs  in  all  compartments. 

Based  on  historical  records,  the  other  classes  of  U.S.  Coast  Guard  Medium  Endurance 
Cutters  had  a  frequency  of  reportable  fires  equal  to  1  reportable  fire  every  10.3  years  based  on 
134  cutter  years  of  data  (34  ships  over  4  years).  Therefore,  relatively  high  fire  safety  levels  are 
expected  in  cutters  of  this  length  and  complexity. 
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Based  on  a  thorough  baseline  fire  safety  analysis  using  the  target  option  as  well  as  the 

barrier  and  path  options  in  SAFE,  the  following  additional  conclusions  and  recommendations 

are  offered; 

•  The  minimal  crew  size  on  diis  cutter  is  feasible  due  to  the  installation  of  a  soplusticated  and 
comprehensive  fire  and  smoke  detection  system  and  the  installation  of  ^propnate  and  m 
some  cases  redundant  automated  fire  extinguishment  systems.  However  the  crew  must 
receive  support  in  accomplishing  the  preventive  maintenance  to  ensure  the  reliability  of  the 
equipment  and  systems  they  are  relying  upon. 

•  The  planned  inport  duty  section  size  (5  crew  members )  has  an  adverse  effect  on  m  port 
fire  safety  even  though  in  port  fire  safety  in  every  compartment  meet  fire  safety  objectives. 
The  crew  on  this  cutter  is  dependent  on  automated  fire  protection  systems  and  outside 
assistance  to  combat  major  fires  in  port. 


rhe  most  probable  path  of  fire  spread  may  not  necessanly  be  the  most  dmgeroiK.  A 
:areful  analysis  of  the  results  from  the  various  options  m  SAFE  can  be  effectively  used  to 
develop  realistic  fire  scenarios  to  assist  the  crew  in  planning  fire  drills. 


The  installation  of  AFFF  portable  fire  extinguishers  is  considered  an  excellent  and 
^propriate  addition  to  combat  small  class  B  fires  on  this  cutter. 

The  large  hatch  covers  should  be  retrofitted  with  a  spring  loaded  device  to  enable  a  smgle 
crew  member  to  easily  open  and  secure  die  hatch. 


The  existing  fire  detector  in  the  Steering  Gear  Room  should  be  relocated  closer  to  the 
hazard  and  additional  detectors  in  adjacent  pockets  of  the  overhead  would  improve  the 
probability  of  early  fire  detection  in  this  space. 


5.2.  FIRE  PROTECTION  DOCTRINE 


The  second  objective  in  this  project  is  the  development  of  a  tailored  fire  protection 
doctrine  for  the  WLB  (R).  The  new  doctrine,  submitted  in  its  entirety  with  this  report  as 
Appendix  E,  describes  procedures  and  tactics  for  combating  all  classes  of  fire  m  all  o 
compartments.  The  doctrine  is  in  consonance  with  official  Coast  Guard  policy  published  m  the 
Naval  Engineering  Manual  [4],  and  other  official  publications  such  as  the  Naval  Ships 
Technical  Manuals  [5, 6].  In  addition,  it  incorporates  approved  recommendations  and 
comments  from  Coast  Guard  Headquarters  received  in  response  to  the  interim  techmcal  reports 


previously  submitted  in  the  SCFP . 

This  doctrine  reflects  information  taken  fi'om  the  Main  Machinery  Space  Fire 

ProtectionDoctrine(JUNIPERInstruction  9555.1).  [24]  This  Instruction  is  assumed  to  be 
accurate;  time  constraints  during  the  ship  visit  precluded  verification  of  the  irformation.  Due 
to  these  assumptions  and  retrofits  that  frequently  occur  on  new  ships,  it  is  imperative 
that  the  factual  information  in  this  doctrine  be  updated,  based  on  a  thorough  ship-check 
by  the  crew,  prior  to  using  this  doctrine  for  training  or  indoctrination  of  the  crew.  Due 
to  incomplete  information,  certain  portions  of  Part  C  of  the  new  fire  protection  doctrme  are 
necessarily  incomplete.  For  example  the  location  of  AFFF  extinguishers  is  unknown  at  this 
time  because  they  are  being  installed  as  they  are  received.  Missmg  information  should  be 
included  during  die  ship  check  discussed  above. 
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Appendix  A 

COMPARTMENTATION 


This  appendix  includes  outboard  profile,  inboard  profile  and  plan  views  of  all 
decks.  The  plan  views  include  the  access  fittings  for  each  compartment  such  as  doors, 
scuttles,  hatches,  and  operable  windows.  The  compartmentation  shown  represents  how 
the  ship  was  modeled  in  AutoCAD  for  the  fire  safety  analysis. 
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Figure  2.  Inboard  profile. 
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Appendix  B 

Baseline  Input  Data 

The  various  input  data  required  to  perform  a  fire  safety  analysis  on  the  U.  S.  Coast 
Guard  Seagoing  Buoy  Tender  replacement  (WLB  (R))  class  of  cutter  using  SAFE  is 
documented  in  Appendices  B  and  D.  In  Appendix  B  the  data  used  in  the  baseline  data  set 
(post-ship  visit)  are  presented,  in  Appendbc  D  the  preliminary  baseline  data  set  (pre-ship 
visit)  is  presented. 

The  following  is  an  index  of  the  tables  and  attachments  contained  in  this  appendbc. 
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Table  B.1.1  Compartment  Height  and  Deck  Area 


Height 

Area 

Plan  ID 

Compartment  Name 

ft 

sq  ft 

CUI=AA 

(Cargo  Hold) 

2-30-0-AA 

CARGO  HOLD 

9 

734.8 

(Gear  Locker) 

CHAIN  LOCKER  SUMP 

8 

70 

2-6-1-Q 

CHAIN  LOCKER 

9 

35 

2-6-2-Q 

CHAIN  LOCKER 

9 

35 

1-77-1 -A 

CREW  LOCKER 

9.5 

23,2 

1-82-2-Q 

C.G.  LKRW/SINK 

9.5 

16 

01-70-2-Q 

C.G.  LKR 

8.5 

17 

[III  1 1  |i  M 

FOUL  WEATHER  GEAR  LKR 

8.5 

24 

CG  LKRW/SINK 

8.5 

16 

02-75-1 -Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

8.5 

44 

02-75-2-Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

8.5 

44 

CUNAR 

(Refrigerated  Storage) 

i^HH 

1-60-2-A 

CHILL  STRM 

BEH 

45.6 

FREEZE  STRM 

9.5 

45.6 

(Storeroom) 

SUPPLY  DEPT.  STOREROOM  NO.  2 

8 

288 

SUPPLY  DEPT  STOREROOM  NO.  1 

9 

113.2 

2-50-1-A 

ENGINEER  STOREROOM 

9 

182 

SHIP  STORE 

9 

81.6 

1-0-0-A 

BOATSWAIN  STOREROOM  NO.  1 

9.5 

202.8 

1-6-1-A 

BOATSWAIN  STOREROOM  NO.  2 

9.5 

1-18-4-A 

ATON  STRM 

9.5 

118 

1-60-6A-A 

DRY  PROVISION  STOREROOM 

9.5 

86.4 

DRY  PROVISION  STOREROOM 

9.5 

76.8 

QQjg^m 

DECK  GEAR  STOREROOM 

9.5 

88.8 

BSSHH 

(Ship  Control/Communications) 

ENGINEERING  CONTROL  CENTER 

9 

304.4 

BUOY  DECK  CONTROL  BOOTH 

8.5 

^SSESHi 

RADIO  ROOM 

8.5 

PILOT  HOUSE 

8.5 

723.6 

ES&3333li 

PILOT  HOUSE  (CHART  AREA) 

8,5 

mmim 

ELEX.  1C  &  GYRO  ROOM 

8,5 

CUNEM 

(Main  Propulsion  -  Mechanical) 

_ 

4-12-0-E 

BOWTHRUSTER  MCHRY  ROOM 

20 

4-66-0-E 

MAIN  MACHINERY  ROOM 

■mo 

4-92-0-E 

STERN  THRUSTER  MACHRY  ROOM 

20 

■jj^H 

1-102-0-E 

STEERING  GEAR  ROOM 

9.5 

HEiEOii 

CUI=K 

(Hazardous  Material  Storage) 

■■■■ 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

9.5 

(Senior  Offlceris  Cabin) 

CO  CABIN 

8.5 

232 

CO  SR 

8.5 

132 

02-57-4-L 

XO  SR 

8,5 

113.4 

CUI=L2 

(Officer/CPO  Quarters) 

01-57-2-L 

CPO  SR 

8.5 

85.2 

01-74-2-L 

CPO  SR 

8.5 

110 

CREW  SR 

8.5 

78 

CPO  SR 

8.5 

93.6 

CREW  SR 

8.5 

72 

01-88-0-L 

CREW  SR 

8.5 

68.8 

01-88-2-L 

CREW  SR 

8.5 

80 

02-63-2-L 

OFFICER  SR 

8.5 

117 
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Table  B.1.1  Compartment  Height  and  Deck  Area 


Compartment  Name 


OFFICER  SR _ 

OFFICER  SR 


(Crews  Berthing) 
CREW  SR 


CREW  SR 


CREW  SR 

CREW  SR _ 


CREW  SR 
CREW  SR 


(Wardroom/Mess/Lounge  Areas) 
CREW  MESS 


CPO  MESS  &  LOUNGE _ 

CREW  LOUNGE 


WARDROOM  MESSROOM  &  LOUNGE 
(Medical/Dental  Spaces) 


MEDICAL  TREATMENT  ROOM _ 

(Passageway/StaIrcaseA/estibule) 


PASSAGE 

PASSAGE _ 

PASSAGE 


PASSAGE _ 

PASSAGE 


VESTIBULE 

PASSAGE 


PASSAGE _ 

PASSAGE 


COMPANIONWAY 

VESTIBULE 


COMPANIONWAY _ 

PASSAGE 


COMPANIONWAY _ 

COMPANIONWAY 


PASSAGE 


COMPANIONWAY 

PASSAGE 


PASSAGE 

PASSAGE 


PASSAGE 

PASSAGE 


PASSAGE 

PASSAGE 


COMPANIONWAY _ 

PASSAGE 


PASSAGE 


PASSAGE 


COMPANIONWAY 


COMPANIONWAY _ 

(Sanitary  Spaces) 


DECKWR&WC 
CHANGE  ROOM 


GALLEY  WR&WC 
CREWWR,WC&SH 


CREWWR,WC&SH 

CREWWR.WC&SH 


Height 

Area 

ft 

sqft 

Table  B.1.1  Compartment  Height  and  Deck  Area 


Compartment  Name 


CREWWR,  WC&SH 
CREWWR,  WC&SH 


CRBA^WR,  WC&SH 


CPO  WR,  WC,  SH _ 

CPO  WR.  WC.  SH 


MEDICAL  TREATMENT  WR,  WC  &  SH 
CREWWR,  WC&SH 


CREWWR.  WC&SH _ 

XO  WR,  WC,  SH 


COWR.WC.  SH  _ 


OFFICER  WR,WC,  SH 


OFFICER  WR.WC.  SH _ 

OFFICER  WR,  WC.  SH  _ 


DECKWR&WC _ 

(Aux  Machinery  Spaces) 


Height 

ft 


DC  REPAIR  LKR  NO.  2 _ 

AFFF  STA. 


(Emergency  Aux  Generator  Spaces) 
EMERGENCY  GEN  SERVICE  TK 


EMERGENCY  GENERATOR  ROOM 
(Fan  Room)  _ 


FAN  ROOM _ _ 

FAN  ROOM 


(Galley/Pantry/Scullery) _ 

GALLEY 


GALLEY  ANNEX 


SCULLERY _ 

WARD  ROOM  PANTRY 


INCINERATOR  ROOM _ 

(Laundry) 


LAUNDRY _ _ 

(Office  Spaces) 


ENG  LOG  OFFICE  &  DC  CENTRAL 
SHIP  OFFICE 


(Shops) _ 

MACHINE  SHOP 


ELEC/ELEX  WORKSHOP  &  STORERM 

BOATSWAIN  SHOP _ 

ATON  SHOP 


(Trunks/Hoists/Dumbwaiters) 
CRANE  PEDESTAL 


ESC  TRUNK _ 

DUMBWAITER  TRUNK 


VENT  PLENUM _ 

VENT  PLENUM 


(Stacks/Engine  Uptakes) _ 

MMR  (UPTAKE) 


8.5 

37 

8,5 

47 

8.5 

22.4 

AUXILIARY  MACHINERY  ROOM 

29.5 

756 

POTABLE  WATER  PUMP  ROOM 

9 

193.6 

SOR  PUMP  ROOM 

9 

270 

SOR  MACHINERY  ROOM 

9 

208 

2-57-4-E 

WATER  SUPPLY  EQPT  ROOM 

9 

186,6 

1-18-1-Q 

D.C.  REPAIR  LKR  NO.  1 

9.5 

57.8 

AFFF  STA. 

9.5 

36.8 
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Table  B.1.1  Compartment  Height  and  Deck  Area 


Compartment  Name 

Height 

ft 

Area 

sqft 

STACK 

8.5 

216 

(Voids/Cofferdams) 

4-17-2-V 

VOID 

11 

22.2 

4-37-2-V 

VOID 

11 

4-39-0-V 

VOID 

3 

4-39-OA-V 

VOID 

8 

4-39-OC-V 

VOID 

8 

HOi 

3-51-0-V 

VOID 

8 

96 

2-39-0-V 

COFFERDAM 

9 

64 

VOID 

9 

COFFERDAM 

9 

28 

bssz^hb 

(Water  Tank  (empty)) 

EBESm 

SW  BALLAST  TANK 

11 

WiiSJri 

4-21 -OB-W 

SW  BALLAST  TANK 

3 

4-21-OC-W 

SW  BALLAST  TANK 

11 

SW  BALLAST  TANK 

11 

115.2 

ISSSSJ/IM 

SW  BALLAST  TANK 

11 

115.2 

4-48-OA-W 

SW  BALLAST  TANK 

11 

122.4 

4-48-OB-W 

SW  BALLAST  TANK 

3 

4-48-OC-W 

SW  BALLAST  TANK 

11 

4-57-OA-W 

SW  BALLAST  TANK 

11 

204.2 

4-57-OB-W 

SW  BALLAST  TANK 

3 

96 

4-57-OC-W 

SW  BALLAST  TANK 

11 

188.2 

4-80-0-W 

SEA  BAY 

3 

26 

^SSSiSHH 

SW  BALLAST  TANK 

17 

209.7 

SW  BALLAST  TANK 

17 

82.3 

SW  BALLAST  TANK 

8 

43.2 

SW  BALLAST  TANK 

17 

82.3 

2-25-1 -WW 

POTABLE  WATER  (CARGO) 

9 

56 

2-25-2-W 

POTABLE  WATER  (SHIP) 

9 

56 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

HA/ 

Area 

(In2) 

wyMillll 

■sn 

Total  Area 
(In2) 

Avg.Height 

(In.) 

(Cargo  Hold) 

CARGO  HOLD 

217 

6 

1 

V 

81 

9 

1 

V 

100 

10 

1 

V 

36 

1 

CUI=AG 

(Gear  Locker) 

3-6-0-Q 

CHAIN  LOCKER  SUMP 

246 

10 

2-6-1-Q 

CHAIN  LOCKER 

246 

10 

2-6-2-Q 

CHAIN  LOCKER 

246 

10 

1-77-1-A 

CREW  LOCKER 

36 

1 

1 

V 

36 

1 

1-82-2-Q 

C.G.  LKRW/SINK 

261 

7 

1 

V 

9 

3 

1 

V 

216 

18 

1 

V 

36 

1 

01-70-2-Q 

C.G.  LKR 

261 

7 

1 

V 

9 

3 

1 

V 

216 

18 

1 

V 

36 

1 

01-85-2-Q 

FOUL  WEATHER  GEAR  LKR 

252 

9 

1 

V 

216 

18 

1 

V 

36 

1 

02^9-2-Q 

CG  LKRW/SINK 

261 

7 

1 

V 

9 

3 

1 

V 

216 

18 

1 

V 

36 

1 

02-75-1 -Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

0 

0 

02-75-2-Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

0 

0 

CUI=AR 

(Refrigerated  Storage) 

1-60-2-A 

CHILL  STRM 

36 

1 

1 

V 

36 

1 

1-6CM-A 

FREEZE  STRM 

36 

1 

1 

V 

36 

1 

CUI=AS 

(Storeroom) 

3-57-0-A 

SUPPLY  DEPT.  STOREROOM  NO.  2 

2160 

96 

1 

H 

2160 

96 

2-21-1-A 

SUPPLY  DEPT  STOREROOM  NO.  1 

36 

1 

1 

V 

36 

1 

2-50-1-A 

ENGINEER  STOREROOM 

85 

4 

1 

V 

49 

7 

1 

V 

36 

1 

2-57-2-A 

SHIP  STORE 

61 

64 

1 

H 

25 

t08 

1 

V 

36 

1 

1-0-0-A 

BOATSWAIN  STOREROOM  NO.  1 

16 

114 

1 

H 

16 

114 

1-6-1-A 

BOATSWAIN  STOREROOM  NO.  2 

52 

57 

1 

H 

16 

114 

1 

V 

36 

1 

1.18-4-A 

ATON  STRM 

4 

2 

1 

V 

4 

2 

1-60-6A-A 

DRY  PROVISION  STOREROOM 

68 

39 

1 

H 

16 

114 

1 

V 

16 

4 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

HA^ 

Area 

(In2) 

Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

1 

V 

36 

1 

1-60-6B-A 

DRY  PROVISION  STOREROOM 

144 

1 

4 

V 

36 

1 

1-102-2-A 

DECK  GEAR  STOREROOM 

140 

24 

1 

H 

16 

114 

1 

V 

16 

4 

3 

V 

36 

1 

CUI=C 

(Ship  Control/Communications) 

2-89-1 -C 

ENGINEERING  CONTROL  CENTER 

315 

65 

3 

H 

81 

108 

2 

V 

36 

1 

01-27-0-C 

BUOY  DECK  CONTROL  BOOTH 

36 

1 

1 

V 

36 

1 

02-66-0-C 

RADIO  ROOM 

180 

51 

1 

H 

144 

102 

1 

V 

36 

1 

03-56-0A-C 

PILOT  HOUSE 

4882 

68 

2 

V 

702 

27 

2 

V 

703 

37 

5 

H 

400 

102 

2 

V 

36 

1 

03-56-0B-C 

PILOT  HOUSE  (CHART  AREA) 

1123 

36 

1 

H 

400 

102 

1 

V 

20 

1 

V 

42 

14 

1 

V 

81 

9 

03-66-01 -C 

ELEX,  IC  &  GYRO  ROOM 

159 

8 

1 

V 

42 

14 

1 

V 

36 

1 

1 

V 

81 

9 

CUI=EM 

(Main  Propulsion  -  Mechanical) 

4-12-0-E 

BOWTHRUSTER  MCHRY  ROOM 

612 

240 

1 

H 

324 

1 

H 

288 

240 

_ ! - 

MAIN  MACHINERY  ROOM 

2046 

13 

■hB 

4 

V 

312 

24 

6 

V 

121 

11 

2 

V 

36 

1 

4-92-0-E 

STERN  THRUSTER  MACHRY  ROOM 

193 

125 

1 

H 

72 

240 

1 

V 

121 

11 

M02-0-E 

STEERING  GEAR  ROOM 

110 

4 

1 

V 

25 

5 

1 

V 

49 

7 

1 

V 

36 

1 

CUI=K 

(Hazardous  Material  Storage) 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

61 

3 

1 

V 

25 

5 

1 

V 

36 

1 

CUI=L1 

(Senior  Officer's  Cabin) 

02-57-0-L 

CO  CABIN 

432 

28 

1 

H 

36 

102 

2 

V 

162 

18 

2 

V 

36 

1 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

Area 

(In2) 

Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

02-67-1-L 

CO  SR 

486 

28 

1 

V 

162 

18 

1 

V 

216 

18 

1 

H 

36 

102 

2 

V 

36 

1 

02-57-4-L 

XO  SR 

324 

30 

1 

V 

216 

18 

1 

H 

36 

102 

2 

V 

36 

1 

CUI=L2 

(Officer/CPO  Quarters) 

01-57-2-L 

CPO  SR 

540 

28 

1 

H 

36 

102 

2 

V 

216 

18 

2 

V 

36 

1 

01-74-2-L 

CPO  SR 

304 

1 

H 

16 

102 

1 

V 

216 

18 

2 

V 

36 

1 

01-80-0-L 

CREW  SR 

520 

28 

1 

H 

16 

102 

2 

V 

216 

18 

2 

V 

36 

1 

01>83-2-L 

CPO  SR 

540 

28 

2 

V 

216 

18 

1 

H 

36 

102 

2 

V 

36 

1 

01 -86-1 -L 

CREW  SR 

520 

28 

1 

H 

16 

102 

2 

V 

216 

18 

2 

V 

36 

1 

01-88-0-L 

CREW  SR 

520 

28 

1 

H 

16 

102 

2 

V 

216 

18 

2 

V 

36 

1 

01-88-2-L 

CREW  SR 

520 

28 

1 

H 

16 

102 

2 

V 

216 

18 

2 

V 

36 

1 

02-63-2-L 

OFFICER  SR 

540 

28 

1 

H 

36 

102 

2 

V 

216 

18 

2 

V 

36 

1 

02-69-t-L 

OFFICER  SR 

540 

28 

1 

H 

36 

102 

/ 

2 

V 

216 

18 

' 

2 

V 

36 

1 

02-69-4-L 

OFFICER  SR 

540 

28 

1 

H 

36 

102 

2 

V 

216 

18 

2 

V 

36 

1 

CUI=L5 

(Crews  Berthing) 

1-85-1-L 

CREW  SR 

520 

30 

1 

H 

16 

114 

2 

V 

216 

18 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

HN 

Area 

(In2) 

Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

2 

V 

36 

1 

CREW  SR 

520 

30 

1 

H 

16 

114 

2 

V 

216 

18 

2 

V 

36 

1 

1-85-4-L 

CREW  SR 

520 

30 

1 

H 

16 

114 

2 

V 

216 

18 

2 

V 

36 

1 

1-92-1-L 

CREW  SR 

520 

30 

1 

H 

16 

114 

2 

V 

216 

18 

2 

V 

36 

1 

CREW  SR 

520 

30 

1 

H 

16 

114 

2 

V 

216 

18 

2 

V 

36 

1 

1-96-0-1 

CREW  SR 

520 

30 

1 

H 

16 

114 

2 

V 

216 

18 

2 

V 

36 

1 

CUI=LL 

(Wardroom/Mess/Lounge  Areas) 

1-66-0-L 

CREW  MESS 

10338 

43 

1 

H 

2592 

114 

7 

V 

36 

1 

.3_ 

V 

2209 

47 

3 

H 

289 

114 

CPO  MESS  &  LOUNGE 

HHHH 

132 

76 

1 

36 

114 

1 

HBQHI 

60 

114 

1 

V 

36 

1 

CREW  LOUNGE 

00 

00 

CM 

44 

1 

H 

114 

1 

V 

18 

1 

V 

36 

1 

01-60-1-L 

WARDROOM  MESSROOM  &  LOUNGE 

324 

30 

1 

H 

36 

102 

1 

V 

216 

18 

2 

V 

36 

1 

CUI=LM 

(Medicat/Dental  Spaces) 

01 -68-1-1 

MEDICAL  TREATMENT  ROOM 

360 

24 

1 

H 

36 

102 

1 

V 

216 

18 

3 

V 

36 

1 

CUI=LP 

(Passageway/StaircaseA^estibule) 

3-21-0-L 

PASSAGE 

104 

2 

2 

V 

16 

4 

2 

V 

36 

1 

2-21-0-L 

PASSAGE 

113 

2 

1 

V 

16 

4 

1 

V 

25 

5 

2 

V 

36 

1 

2-36-1-L 

PASSAGE 

56 

2 

1 

V 

4 

2 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID  I  Compartment  Name 


Height 

(In.) 


Avg.Height 

(In.) 


01-60-0C-L 

PASSAGE 

01-66-2-L  PASSAGE 


01-79-0A-L  IPASSAGE 


01-79-0B-L 

PASSAGE 

01  -92-0-L  I  COMPANIONWAY 


PASSAGE 


02-57-OB-L  PASSAGE 


02-57-0C-L  [PASSAGE 


COMPANIONWAY 


02-61  -2-L  I  COMPANIONWAY 


CUI=LW 

(Sanitary  Spaces) 

1-57-0-L 

DECKWR&WC 

358 

8 

252 

9 

2592 

102 

2592 

102 

36 

1 

52 

2 

1-57-4-Q 

CHANGE  ROOM 

1-60-1-L 

GALLEY  WR&WC 

76 

3 

Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

HA^ 

Area 

(ln2) 

Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

1^2-3-L 

CREWWR,  WC&SH 

484 

10 

1 

V 

16 

4 

2 

V 

216 

18 

1 

V 

36 

1 

1-82-4-L 

CREWWR,  WC&SH 

484 

10 

1 

V 

16 

4 

2 

V 

216 

18 

1 

V 

36 

1 

1-96-1-L 

CREWWR.  WC&SH 

484 

10 

1 

V 

16 

4 

2 

V 

216 

18 

1 

V 

36 

1 

1-97-4-L 

CREWWR.  WC&SH 

484 

10 

1 

V 

16 

4 

2 

V 

216 

18 

1 

V 

36 

1 

1-98-1-L 

CREWWR.  WC&SH 

484 

10 

1 

V 

16 

4 

2 

V 

216 

18 

1 

V 

36 

1 

01-57-4-L 

CPOWR.WC.  SH 

513 

8 

2 

V 

216 

18 

1 

V 

9 

3 

2 

V 

36 

1 

01-71-2-L 

CPOWR.WC,  SH 

268 

7 

1 

V 

16 

4 

1 

V 

216 

18 

1 

V 

36 

1 

01-74-1-L 

MEDICAL  TREATMENT  WR.  WC  &  SH 

277 

40 

1 

H 

25 

102 

1 

V 

216 

18 

1 

V 

36 

1 

01-84-2-L 

CREWWR,  WC&SH 

513 

8 

2 

V 

216 

18 

1 

V 

9 

3 

2 

V 

36 

1 

01-88-1-L 

CREWWR.  WC&SH 

520 

8 

1 

V 

16 

4 

2 

V 

216 

18 

2 

V 

36 

1 

02-57-2-L 

XO  WR,  WC,  SH 

232 

11 

1 

V 

216 

18 

1 

V 

16 

4 

02-63-1 -L 

COWR.  WC.  SH 

288 

40 

1 

H 

36 

102 

1 

V 

216 

18 

1 

V 

36 

1 

02-66-1 -L 

OFFICER  WR,  WC,  SH 

268 

7 

1 

V 

216 

18 

1 

V 

16 

4 

1 

V 

36 

1 

02-66-2-L 

OFFICER  WR.WC.  SH 

268 

7 

1 

V 

216 

18 

1 

V 

16 

4 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID  ICompartment  Name 


02-66-4-L  lOFFICER  WR,  WC,  SH 


03-66-0-L  I  DECK  WR  &  WC 


(Aux  Machinery  Spaces) 
AUXILIARY  MACHINERY  ROOM 


POTABLE  WATER  PUMP  ROOM 


SOR  PUMP  ROOM 
SOR  MACHINERY  ROOM 


1-18-1-0 

1-18-2-0 


1-74-2-0 


1-85-2-0 

CUI:=QE 


01 -78-1 -F 
01-78-3-E 


WATER  SUPPLY  EOPT  ROOM 


D.C.  REPAIR  LKR  NO.  1 

'  AFFF  STA. _ 

DC  REPAIR  LKR  NO.  2 


AFFF  STA. _ 

(Emergency  Aux  Generator  Spaces) 
EMERGENCY  GEN  SERVICE  TK 
■  EMERGENCY  GENERATOR  ROOM 


CUI-QF  (Fan  Room) 


1-97-2-0  FAN  ROOM 


02-73-0-0  FAN  ROOM _ 


CUNQG  (Galley/Pantry/Scullery) 

1-57-1-0  GALLEY 


1 

V 

36 

1 

1-66-3-0 

SCULLERY 

545 

34 

1 

H 

32 

114 

1 

V 

441 

21 

Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

HA^ 

Area 

(In2) 

Height 

(In.) 

Total  Area 

(In2) 

Avg.Height 

(In.) 

2 

V 

36 

1 

01-57-0-Q 

WARD  ROOM  PANTRY 

308 

76 

1 

H 

72 

2 

H 

100 

102 

1 

V 

36 

1 

02-85-0-Q 

INCINERATOR  ROOM 

130 

8 

1 

V 

49 

7 

1 

V 

81 

9 

CUI=QL 

(Laundry) 

1-105-2-Q 

LAUNDRY 

97 

4 

1 

V 

25 

5 

1 

V 

36 

6 

1 

V 

36 

1 

CUI-QO 

(Office  Spaces) 

1-71-2-Q 

ENG  LOG  OFFICE  &  DC  CENTRAL 

152 

76 

1 

H 

16 

114 

1 

H 

100 

114 

1 

V 

36 

1 

01-68-0-Q 

SHIP  OFFICE 

368 

55 

1 

H 

64 

102 

1 

V 

216 

18 

1 

V 

36 

1 

1 

H 

52 

102 

CUNQS 

(Shops) 

2-57-1-Q 

MACHINE  SHOP 

133 

4 

1 

V 

48 

6 

1 

V 

49 

7 

1 

V 

36 

1 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  &  STORERM 

109 

4 

1 

V 

48 

6 

1 

V 

25 

5 

1 

V 

36 

1 

1-12-3-0 

BOATSWAIN  SHOP 

85 

3 

1 

V 

25 

5 

1 

V 

24 

4 

. 

1 

V 

36 

1 

1-21-2-0 

ATON  SHOP 

74 

6 

1 

V 

25 

5 

1 

V 

49 

7 

CUI=TH 

(T  runks/Holsts/Dumbwaiters) 

3-23-0-Q  ^ 

CRANE  PEDESTAL 

... 

10 

1 

1-19-2-T 

ESC  TRUNK 

10 

1 

1-57-3-Q 

DUMBWAITER  TRUNK 

10 

1 

1-80-1-E 

VENT  PLENUM 

10 

1 

1-80-1-0 

VENT  PLENUM 

1 

10 

1 

CUI=TU 

(Stacks/Engine  Uptakes) 

1-76-0-0 

MMR  (UPTAKE) 

1296 

48 

03-76-0-Q 

STACK 

1296 

48 

CUNV 

(Voids/Cofferdams) 

4-17-2-V 

VOID 

0 

0 

4-37-2-V 

VOID 

0 

0 

4-39-O-V 

VOID 

0 

0 

4-39-OA-V 

VOID 

0 

0 

4-39-OC-V 

VOID 

0 

0 
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Table  B.1.2  Ventilation  Openings:  Area  and  Average  Height 


Plan  ID 

Compartment  Name 

# 

Vents 

Area 

(In2) 

Height 

(In.) 

Total  Area 
(In2) 

Avg. Height 
(In.) 

3-51 -0-V 

VOID 

0 

0 

2-39-0-V 

COFFERDAM 

0 

0 

VOID 

0 

0 

gEnsQB 

COFFERDAM 

0 

0 

(Water  Tank  (empty)) 

SW  BALLAST  TANK 

0 

0 

EweiiifiM 

SW  BALLAST  TANK 

0 

0 

4-21-OC-W 

SW  BALLAST  TANK 

0 

4-30-3-W 

SW  BALLAST  TANK 

0 

0 

4-3CM-W 

SW  BALLAST  TANK 

0 

0 

4-48-OA-W 

SW  BALLAST  TANK 

0 

0 

4-48-OB-W 

SW  BALLAST  TANK 

0 

0 

4-48-OC-W 

SW  BALLAST  TANK 

0 

0 

4-57-OA-W 

SW  BALLAST  TANK 

0 

0 

4-57-OB-W 

SW  BALLAST  TANK 

0 

0 

4-57-OC-W 

SW  BALLAST  TANK 

0 

0 

4-80-0-W 

SEA  BAY 

0 

0 

tSSsSSMM 

SW  BALLAST  TANK 

0 

0 

SW  BALLAST  TANK 

0 

0 

SW  BALLAST  TANK 

0 

0 

4-6-OC-W 

SW  BALLAST  TANK 

0 

0 

2-25-1 -WW 

POTABLE  WATER  (CARGO) 

0 

0 

2-25-2-W 

POTABLE  WATER  (SHIP) 

0 

B-15 
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Table  B.2  Barrier  Data 


Barrier  Materials  | 

Plan  ID  1 

Compartment  Name 

Area 

Therm 

Durab 

Doors  /  DC 

<1>  1 

<2>  <3>  1 

1 

Adjacent  Compartment 

sqft 

adj 

adj 

Hatches  Rating 

4-1 7-1 -F 
■4-1 7-1 -F 
■4-17-2-V 
■4-17-2-V 
'4-17-4-F 
■4.17^F 


FUEL  tank’ 
FUEL  tank’ 
VOID 

void' 

FUEL  tank’ 
FUEL  tank' 


S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-6-OA-W 

SW  BALLAST  TANK 

44.8 

4-6-OA-W 

SW  BALLAST  TANK 

59.4 

4-6-OB-W 

SW  BALLAST  TANK 

96 

4-6-OC-W 

SW  BALLAST  TANK 

44.8 

4-6-OC-W 

SW  BALLAST  TANK 

59.4 

2-10-0-F 

HYD  OIL  STGTANK 

108 

2-13-1-F 
2-1 3-1 -F 


HPU  RESERVOIR 
HPU  RESERVOIR 


2-13-1-F 

HPU  RESERVOIR 

18 

2-13-1-F 

HPU  RESERVOIR 

77.4 

2-13-2-F 

HPU  RESERVOIR 

39.6 

HPU  RESERVOIR 

80.4 

2-21-0-L 

PASSAGE 

162 

2-21-1-A 

SUPPLY  DEPT  STOREROO 

48.6 

2-21-2-Q 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 


POTABLE  WATER  PUMP  R 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

(weather  bulkhead) 


S2I 

S5U 

(none) 

(weather  bulkhead) 

153.8 

S4U 

4-17-1-F 

FUEL  TANK 

104.1 

S4U 

4-17-2-V 

VOID 

22.2 

S4U 

4-17-4-F 

FUEL TANK 

81.9 

S4U 

2-13-1-F 

i  HPU  RESERVOIR 

25.8 

S4U 

S4U 

2-13-2-F 

1-12-1A-L 


1-12-2-M 
1-12-3-0 
1-1 5-1 -L 


HPU  RESERVOIR 
PASSAGE 


ARMORY 
BOATSWAIN  SHOP ' 
COMPANIONWAY 


1-18-1-0 

D.C.  REPAIR  LKR  NO. 

1-18-2-0 

AFFF  STA. 

1-18-4-A 

ATON  STRM 

1-19-2-T 

4-17-2-V 


ESC  TRUNK 


B-17 


Table  B.2  Barrier  Data 


I  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

22.2 

0 

0 

4-21-OA-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

S3U 

S3U 

S3U 

4-17-4-F 

FUEL  TANK 

16.2 

0 

0 

S3U 

S3U 

S3U 

4-17-4-F 

FUEL TANK 

75.2 

0 

0 

000 

000 

4-21-OB-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

— 

4-21 -OB-W 

SW  BALLAST  TANK 

23 

0 

0 

MAUI 

SOB 

4-30-2.F 

FUEL TANK 

12 

0 

1^211 

iggi 

4-30-2-F 

FUEL TANK 

32 

0 

0 

4-30-4-W 

SW  BALLAST  TANK 

10.8 

0 

0 

4.30^W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

3-21 -0-L 

PASSAGE 

61.3 

0 

S3U 

S3I 

3-26-2-M 

MAGAZINE  NO.  2 

72 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

50.8 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

134.3 

0 

0 

2-21 -2-Q 

POTABLE  WATER  PUMP  R 

158.3 

0 

0 

4-21-OB-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-1 7-1 -F 

FUEL TANK 

18 

0 

0 

S3U 

S3U 

S3U 

4-17-2-V 

VOID 

9 

0 

0 

S3U 

S3U 

S3U 

4-17-4-F 

FUEL TANK 

9 

0 

0 

000 

000 

4-21-OA-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21-OA-W 

SW  BALLAST  TANK 

23 

0 

0 

000 

4-21-OC-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21-OC-W 

SW  BALLAST  TANK 

23 

0 

0 

S3U 

S3U 

S3U 

4-30-0-F 

FUEL TANK 

48 

0 

0 

S4U 

3-21 -0-L 

PASSAGE 

71.6 

0 

0 

S4I 

3-23-0-Q 

CRANE  PEDESTAL 

64 

0 

0 

S4U 

3-25-1 -M 

MAGAZINE  NO.  1 

56 

0 

0 

S4U 

3-25-2-M 

MAGAZINE  NO.  2" 

56 

0 

0 

4-21-OC-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-1 7-1 -F 

FUEL TANK 

16.2 

0 

0 

S3U 

S3U 

S3U 

4-1 7-1 -F 

FUEL TANK 

75.2 

0 

0 

000 

000 

4-21-OB-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21-OB-W 

SW  BALLAST  TANK 

23 

0 

0 

S3U 

S3U 

S3U 

4-30-1 -F 

FUEL TANK 

12 

0 

0 

S3U 

S3U 

S3U 

4-30-1 -F 

FUEL  TANK 

32 

0 

0 

S3U 

S3U 

S3U 

4-30-3-W 

SW  BALLAST  TANK 

10.8 

0 

0 

S3U 

S3U 

S3U 

4-30-3-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3I 

3-21 -0-L 

PASSAGE 

61.3 

0 

0 

S3U 

S3i 

3-25-1 -M 

MAGAZINE  NO.  1 

72 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

50.8 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

134.3 

0 

0 

S4U 

2-21-0-L 

PASSAGE 

73 

0 

0 

S4U 

2-21-1 -A 

SUPPLY  DEPT  STOREROO 

85.3 

0 

0 

4-30-3-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

S3U 

S3U 

S3U 

4-21-OC-W 

SW  BALLAST  TANK 

10.8 

0 

0 

S3U 

S3U 

S3U 

4-21-OC-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3U 

4-30-1 -F 

FUEL  TANK 

55 

0 

0 

S3U 

S3U 

4-30-1 -F  ! 

FUEL TANK 

146.9 

0 

0 

S3U 

!  S3U 

S3U 

4-39-OC-V 

VOID 

43.2 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

9.6 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

54.7 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

145.3i 

0 

0 

S4U 

2-30-0-AA 

CARGO  HOLD 

85.2 

0 

0 

S4U 

2-36-1 -L 

PASSAGE 

30 

0 

0 
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Table  B.2  Barrier  Data 


Barrier  Materials  Plan  ID 

Compartment  Name 

Area 

Therm 

Durab 

Doors/ 

DC 

<1>  <2>  <3> 

Adjacent  Compartment 

sq  ft 

adj 

adj 

Hatches 

Rating 

4-30-4-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

S3U 

4-21 -OA-W 

SW  BALLAST  TANK 

10.8 

0 

0 

S3U 

4-21 -OA-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

4-30-2-F 

FUEL TANK 

55.1 

0 

0 

S3U 

4-30-2-F 

FUEL TANK 

146,9 

0 

0 

S3U 

4-39-OA-V 

VOID 

43.2 

0 

0 

(none) 

(weather  bulkhead) 

9 

0 

0 

(weather  bulkhead) 


2-30-0-AA 

CARGO  HOLD 

115.2 

4-37-2-V 

VOID 

(CUI 

=  V) 

4-30-0-F 

FUEL  TANK 

12 

0  0 

4-30-0-F 

FUEL TANK 

12 

0  0 

4-30-0-F 

FUEL TANK 

12 

0  0 

4-30-0-F 

FUEL  TANK 

32 

0  0 

4-30-0-F 

FUEL TANK 

32 

0  0 

S3U 

S3U 

S3U 

000 

000 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4.39-O-V 

3- 39-0-FF 
2-30-0-AA 

4- 39-0-V 
4-30-0-F 


4-30-0-F 


4-30-1-F 
4-30-2>F 
4-37-2-V 
4-48-OA-W 
4-48-OB-W 
4^8«0C-W 
(none) 
(none) 
3-39-0-FF  " 


4-39-OA-V 

4-39-OC-V 

4-48-OA-W 

4-39-0-V 

4-48-OB-W 

4-57-OA-W 

4-57-OA-W 

4-39-OA-V 

3-48-2-F 


VOID 
SORTANK 
CARGO  HOLD " 

FUEL tank' 


FUEL TANK 


FUEL TANK 
FUEL tank' 

void' 

SW  BALLAST  TANK 
SW  BALLAST  tank' 
SW  BALLAST  tank' 
(weather  bulkhead) 
(weather  bulkhead) 
SORTANK 


VOID 

VOID 


SW  BALLAST  TANK 


(none) 

1  S2U  1 

S5U 

(none) 

S3U 

S5U 

(none) 

S3U 

S5U 

(none) 

2-48-2-E 

4^8-OB-W 

‘4-39-0-V 


VOID 

SW  BALLAST  TANK 
SW  BALLAST  TANK 
SW  BALLAST  TANK 
VOID 

_ FUEL TANK 

(weather  bulkhead) 


(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
SOR  PUMP  ROOM 


TSW  BALLAST  TANK 


(CUI 

_ 


__12t 


22.2 

22.8" 

12' 

4.8' 

96' 

4.8' 

54.4' 

54.3' 

573.8 ' 


11.5 

10.5' 

(CUI 

4.8' 

54 

12 

56' 

52.8" 

144' 

_ 


144 

12 

7.8' 

122.4' 

(CUI 

9^ 


000 

000 

4^8-OA-W 

SW  BALLAST  TANK 

54 

O 

0 

\mm 

000 

4-48-OC-W 

SW  BALLAST  TANK 

54 

0 

0 

■.4clW.4cilJ 

S3U 

4-57-OA-W 

SW  BALLAST  TANK 

24 

O 

0 

S3U 

4-57-OB-W 

SW  BALLAST  TANK 

48 

0 

0 

S3U 

S3U 

S3U 

4-57-OC-W 

SW  BALLAST  TANK 

24 

0 

0 

S4U 

3^8-0-FF 

CARGO  FUEL  TANK 

96 

0 

0 
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Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Area 

Therm 

Durab 

Doors/ 

DC 

<1> 

<2> 

<3> 

Adjacent  Compartment 

sqft 

1  adj 

adj 

Hatches 

Rating 

S4U 

3-48-1 -F 

FUEL  TANK 

144 

0 

0 

S4U 

3-48-2-F 

FUEL TANK 

144 

0 

0 

S4U 

3-51 -0-V 

VOID 

96 

0 

0 

S4U 

3-54.0-F 

FUEL  OIL  OVFL  TANK 

96 

0 

0 

4.48-OC-W 

SW  BALLAST  TANK 

|(CUI 

«W) 

S3U 

S3U 

S3U 

4-39-0-V 

VOID 

4.8 

0 

0 

000 

000 

4-48-OB-W 

SW  BALLAST  TANK 

54 

0 

0 

S3U 

MAIM 

4-57-OC-W 

SW  BALLAST  TANK 

7.2 

0 

0 

S3U 

4-57-OC-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3U 

S3U 

4-39-OC-V 

VOID 

52.8 

0 

0 

S3U 

S3U 

3-48-1 -F 

FUEL TANK 

144 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

54 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

144 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

7.2 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

7.8 

0 

0 

S4U 

2-48-1-L 

PASSAGE 

26.6 

0 

0 

S4U 

2-50-1 -A 

ENGINEER  STOREROOM 

95.8 

0 

0 

4-57-OA.W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-48-OA-W 

SW  BALLAST  TANK 

7.2 

0 

0 

S3U 

S3U 

S3U 

4-48-OA-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3U 

S3U 

4^8-OB-W 

SW  BALLAST  TANK 

24 

0 

0 

S3U 

S3U 

4.57-OB-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

4-60-2-F 

OILY  WATER  TANK 

36 

0 

0 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

28.8 

0 

0 

S3U 

S3U 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

33.6 

0 

0 

S3U 

S3U 

S3U 

3-48-2-F 

FUEL  TANK 

64 

0 

0 

S3U 

S3I 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

80 

0 

0 

S3U 

S3U 

3-62-2-F 

FUEL  SERVICE  TANK 

_ w 

0 

0 

S3U 

S3U 

3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

54.1 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

144 

0 

0 

S31 

S5U 

(none) 

(weather  bulkhead) 

20.8 

0 

0 

S4U 

3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

S4U 

2-57-2-A 

SHIP  STORE 

80 

0 

0 

S4U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

124.2 

0 

0 

4-57-OB-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

S3U 

S3U 

S3U 

4-48-OB-W 

SW  BALLAST  TANK 

48 

0 

0 

S3U 

S3U 

4-57-OA-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

S3U 

4-57-OC-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

S3U 

4-60-1 -F 

LO  DRAIN  TANK 

24 

0 

0 

S3U 

S3U 

4-60-2-F 

OILY  WATER  TANK 

24 

0 

0 

S4U 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

96 

0 

0 

4-57-OC-W 

SW  BALLAST  TANK  j 

(CUI 

eW) 

J 

S3U 

S3U 

S3U 

4-48-OB-W 

SW  BALLAST  TANK] 

24 

0 

0 

S3U 

S3U 

S3U 

4-48-OC-W 

,  SW  BALLAST  TANK 

7.2 

0 

0 

S3U 

S3U 

S3U 

4-48-OC-W 

SW  BALLAST  TANI? 

56 

0 

0 

S3U 

S3U 

4-57-OB-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

S3U 

4-60-1 -F 

LO  DRAIN  TANK 

36 

0 

0 

S3U 

S3U 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM  1 

28.8 

0 

0 

S3U 

S3U 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM! 

33.6 

0 

0 

S3U 

S3U 

S3U 

3^8-1 -F 

FUEL  TANK 

64 

0 

0 

S3U 

S3I 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

64 

0 

0 

S3U 

S3U 

3-61 -1-F 

FUEL  SERVICE  TANK 

80 

0 

0 

S3U 

S3U 

3-61 -1-F 

FUEL  SERVICE  TANK 

64 

0 

0 
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Table  B.2  Barrier  Data 


(none) 

(weather  bulkhead) 

54.1 

0 

0 

(none) 

(weather  bulkhead) 

144 

0 

0 

Compartment  Name 

Adjacent  Compartment 


Doors/ 

Hatches 


DC 

Rating 


(none)  (weather  bulkhead)  20.8 

~  FUEL  SERVICE  TANK _ 

2-57-0-L  PASSAGE  8 

2-57-1 -Q  MACHINE  SHOP  172.2' 

2-59-1 -Q  ELEC/ELEX  WORKSHOP  &  8 ' 

4-66-0-E  MAIN  MACHINERY  ROOM _ (GUI 

4-57-0 A-W  _ SW  BALLAST  TANK  28.8 

4-57-OA-W  SW  BALLAST  TANK  33.6 

4-57-0C-W  ~  SW  BALLAST  TANK  28.8 


4-57-OC-W 

SW  BALLAST  TANK 

4-60-1 -F 

LO  DRAIN  TANK 

4-60-2-F 

OILY  WATER  TANK 

4-71-0-F 

WASTE  OIL  TANK 

4-71 -0-F 
4-71 -0-F 


4-71 -0-F 

4-80-0-W 

4-80-0-W 

4-80-0-W 

4-80-0-W 


4-80-0-W 

4-80-0-W 

4-80-0-W 


S31 

S3U 

S3U 

3-61 -1-F 

SSI 

S3U 

S3U 

3-62-2-F 

S3U 

!  S3U 

S3U 

12-57-0-L 

S3U 

S3U 

S3U 

2-57-1 -Q 

S3U 

S3U 

S3U 

2-57-4-E 

S3U 

S3U 

S3U 

2-59-1-Q 

S3U 

SSI 

2-89-1 -C 

S3U 

S3I 

2-89-1 -C 

S2I 

S5U 

(none) 

S2I 

S5U 

(none) 

S21 

S5U 

(none) 

S2I 

S5U 

(none) 

S2I 

S5U 

(none) 

S2I 

S5U 

(none) 

S2I 

S6U 

(none) 

S2I 

S5U 

(none) 

S2I 

S5U 

(none) 

S2t 

S5U 

(none) 

S2I 

S5U 

(none) 

S4U 

4-71-0-F 

S4U 

4-80-0-W 

S4U 

2-89-1 -C 

S41 

1-60-6A-A 

S4i 

1-66-0-L 

WASTE  OIL  TANK 
WASTE  OIL  TANK 


WASTE  OIL  TANK 
SEA  BAY 
SEA  BAY 
SEA  BAY 
SEA  BAY 


SEA  BAY 
SEA  BAY 
SEA  BAY 
AUXILIARY  MACHINERY 


1  0 

0 

0 

4-82-0-E 

AUXILIARY  MACHINERY 

16.2 

0 

0 

4-82-0-E 

AUXILIARY  MACHINERY 

257.6 

0 

0 

4-82-0-E 

AUXILIARY  MACHINERY 

279 

0 

0 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

128 

0 

0 

FUEL  SERVICE  TANK 
FUEL  SERVICE  TANK  ' 
PASSAGE  " 
MACHINE  SHOP  ' 
WATER  SUPPLY  EQPT  RO  “ 
ELEC/ELEX  WORKSHOP  &  ' 
ENGINEERING  CONTROL  ‘ 
ENGINEERING  CONTROL ' 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

_ (weather  bulkhead) 

(weather  bulkhead) 

_ (weather  bulkhead) 

(weather  bulkhead) 
(weather  bulkhead) 
WASTE  OIL  TANK 
SEA  BAY ' 
ENGINEERING  CONTROL ' 
DRY  PROVISION  STORER ' 
CREW  MESS 


0  2DJ 
0 
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Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4I 

1-66-1-Q 

GALLEY  ANNEX 

83.2 

0 

0 

S4I 

1-66-2-L 

COMPANIONWAY 

52 

0 

0 

HL 

X 

HS 

Z 

S4I 

1^6-3-Q 

SCULLERY 

50.5 

0 

0 

S4I 

1-71-2-Q 

ENG  LOG  OFFICE  &  DC 

99.9 

0 

0 

S4I 

1-74-2-Q 

DC  REPAIR  LKR  NO.  2 

42 

0 

0 

000 

1-76-0-0 

MMR  (UPTAKE) 

96 

0 

0 

S4I 

1-77-1 -A 

CREW  LOCKER 

23.2 

0 

0 

S41 

1-77-2-L 

CPO  MESS  &  LOUNGE 

134.5 

0 

0 

S4I 

1-77-3-L 

CREW  LOUNGE 

20 

0 

0 

S4i 

1-80-1-E 

VENT  PLENUM 

16.8 

0 

0 

4-80-0-W 

SEA  BAY 

(CUI 

=  W) 

_ 

S2U 

S2I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

6 

0 

0 

S2U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

15 

0 

0 

S2U 

bh 

4-66-0-E 

MAIN  MACHINERY  ROOM 

3 

0 

0 

S2U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

6 

0 

0 

S2U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

3 

0 

0 

4-66-0-E 

MAIN  MACHINERY  ROOM 

15 

0 

0 

Ba 

4-66-0-E 

MAIN  MACHINERY  ROOM 

6 

0 

0 

■^B 

4-82-0-E 

AUXILIARY  MACHINERY 

36 

0 

0 

S4U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

26 

0 

0 

4-82-0-E 

AUXILIARY  MACHINERY  ROOM 

(CUI 

=  QA) 

_ 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

16.2 

0 

Bsiiia 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

16.2 

0 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

257.6 

0 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

279 

0 

0 

S2I 

S2I 

S2U 

4-80-0-W 

SEA  BAY 

36 

0 

0 

S3U 

S3U 

S3U 

4-92-0-E 

STERN  THRUSTER  MACHR 

38.4 

0 

0 

S3U 

S3U 

S3U 

!4-92-0-E 

STERN  THRUSTER  MACHR 

176 

0 

0 

S3U 

S3U 

S3U 

i  4-92-0-E 

STERN  THRUSTER  MACHR 

270 

0 

0 

S3U 

S3U 

83! 

2-89-1-C 

ENGINEERING  CONTROL 

99 

0 

0 

S3U 

S3U 

1-76-0-Q 

MMR  (UPTAKE) 

76 

0 

0 

S3U 

S3U 

1-82-0-L 

PASSAGE 

57 

0 

0 

S3U 

S3I 

1-82-1-L 

CREWWR,  WC&SH 

57 

0 

0 

S3U 

S3I 

1-85-1-L 

CREW  SR 

38 

0 

0 

S2U 

S2U 

1-85-2-Q 

AFFF  STA. 

38 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

61.9 

0 

0 

S2i 

S5U 

(none) 

(weather  bulkhead) 

61.9 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

164.9 

0 

0 

S21 

S5U 

(none) 

(weather  bulkhead) 

165.3 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

42 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

94 

0 

0 

S21 

S5U 

(none) 

(weather  bulkhead) 

54.3 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

54.3 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

94 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

42 

0 

0 

S4U 

1-76-0-Q 

MMR  (UPTAKE) 

48 

0 

0 

S4I 

1-82-0-L 

PASSAGE 

136 

0 

0 

HS 

2 

S4I 

1-82-1-L 

CREWWR,  WC&SH 

56.4 

0 

0 

S4I 

1-82-2-Q 

C.G.  LKR  W/ SINK 

16 

0 

0 

S4I 

1-82-3-L 

CREWWR.  WC&SH 

43.8 

0 

0 

S41 

1-82-4-L 

CREWWR,  WC&SH 

52.2 

0 

0 

S4I 

1-84-2-L 

COMPANIONWAY 

48 

0 

0 

HL 

X 

S4I 

1-85-1-L 

CREW  SR 

120 

0 

0 
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Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Area 

Therm 

Durab 

Doors/ 

DC 

<1> 

<2> 

<3> 

Adjacent  Compartment 

sqft 

ad] 

adj 

Hatches 

Rating 

S4I 

1-85-2-Q 

AFFF  STA. 

40 

0 

0 

S4I 

1-85-3-L 

CREW  SR 

93.8 

0 

0 

S4I 

1-85-4-L 

CREW  SR 

101.8 

0 

0 

4-92-O-E 

STERN  THRUSTER  MACHRY  ROOM 

(CUI 

It 

m 

s 

S2I 

S2I 

S2I 

S2i 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S5U 

S5U 

S5U 

S5U 

S5U 

S5U 

^01 

S3U  S3U 

S3U  S3U 

S3U  S3U 

S3U  S3U 

S3U  S3U 

S3U  S3U 

S3U  S3U 

S5U 
S5U 


S2I 

S2I 

^j] 

S2U 

S2U 

^1] 

4-82-0-E 

4-82-0-E 

4-82-0-E 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 


(none) 

(none) 


(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

'  1-92-0-L  ~ 

■  1-92-1-L 
1-92-2-L 
'  1-96-0-L 

1- 96-1-L 
4-0-0-W 
3-6-0-Q 

■4-6-OA-W 
■4-6-OA-W 
■4-6-OC-W 
■4-6-OC-W 
'  2-6-1 -Q 

2- 6-2-Q 
(none) 
(none) 


AUXILIARY  MACHINERY 
AUXILIARY  MACHINERY  ' 

_ AUXILIARY  MACHINERY  “ 

_  (weather  bulkhead) 

(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead^ 

_ (weather  bulkhead) 

(weather  bulkhead 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 

passage” 

CREW  SR' 
CREW  SR ' 
CREW  SR ' 
CREWWR,  WC&SH' 
SW  BALLAST  TANK 

CHAIN  LOCKER  SUMP ' 
SW  BALLAST  tank" 
SW  BALLAST  tank' 
SW  BALLAST  tank' 
SW  BALLAST  tank' 
CHAIN  LOCKER ' 

“ _ CHAIN  LOCKER 

_ (weather  bulkhead) 

(weather  bulkhead) 


(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  (weather  bulkhead) 

(none)  (weather  bulkhead) 

1^0-A  BOATSWAIN  STOREROOM 

(none)  (weather  overhead) 

3-6-0-Q  CHAIN  LOCKER  SURflP 
'  4-0-0-W  SW  BALLAST  TANK 

'4-6-OA-W  SW  BALLAST  TANK 


33 

33' 

34.6' 

53,2' 

53.9' 
202.8 ' 
6.9' 

(CUI 

64' 

58.2' 


0 

0 

0  2HS 
HS 
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Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S3I 

S3U 

4-6-0B»W 

SW  BALLAST  TANK 

96 

0 

0 

S31 

S3U 

4-6-OC-W 

SW  BALLAST  TANK 

58.2 

0 

0 

S4U 

2-6-1 -Q 

CHAIN  LOCKER 

35 

0 

0 

S4U 

2-6-2-Q 

CHAIN  LOCKER 

35 

0 

0 

4-6-OA-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3I 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

44.8 

0 

0 

S3U 

S3U 

S3I 

4-12-O-E 

BOWTHRUSTER  MCHRY  RO 

59.4 

0 

0 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

33.6 

0 

0 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

63 

0 

0 

S3U 

S3I 

3-6-O-Q 

CHAIN  LOCKER  SUMP 

58.2 

0 

0 

000 

000 

4-6-OB-W 

SW  BALLAST  TANK 

28.8 

0 

0 

S3U 

S3U 

2-6-2-Q 

CHAIN  LOCKER 

65.5 

0 

0 

S3U 

S3U 

2-10-0-F 

HYD  OIL  STGTANK 

32.4 

0 

0 

S2U 

(none) 

(weather  bulkhead) 

89.  V 

S2U 

Eai 

(none) 

(weather  bulkhead) 

102.6 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

23.4 

0 

0 

S4U 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

82.3; 

0 

0 

4-6-OB-W 

SW  BALLAST  TANK 

(CUI 

aW) 

_ 

S3U 

S3U 

S3I 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

96 1 

0 

0 

S3U 

S3I 

3-6-O-Q 

CHAIN  LOCKER  SUMP 

96j 

0 

0 

000 

000 

4-6-OA-W 

SW  BALLAST  TANK 

28.8 

0 

0 

000 

000 

4-6-OC-W 

SW  BALLAST  TANK 

28.8 

0 

0 

S4U 

2-10-0-F 

HYD  OIL  STG  TANK 

43.2 

0 

0 

4.6-OC-W 

SW  BALLAST  TANK 

(CUI 

-W) 

_ 

S3U 

S3U 

S3I 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

44.8 1 

0 

0 

S3U 

S3U 

S3I 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

59.4 1 

0 

0 

S3U 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

33.6 1 

0 

0 

S3U 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

631 

0 

0 

S3U 

S3I 

3-6-0-Q  i 

CHAIN  LOCKER  SUMP 

58.2 

0 

0 

000 

000 

4-6-OB-W 

SW  BALLAST  TANK 

28.8 

0 

0 

S3U 

S3U 

2-6-1 -Q 

CHAIN  LOCKER 

65.5 

0 

0 

S3U 

S3U 

2-10-0-F 

HYD  OIL  STG  TANK 

32.4 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

89.1 

0 

0 

B-24 


Table  B.2  Barrier  Data 


\~  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

4-12-O-E 

BOWTHRUSTER  MCHRY  ROOM 

(CUI 

=  EM) 

_ 

4-17-1-F 

FUEL  TANK 

19.8 

0 

0 

S3I 

WAIIB 

4-1 7-1 -F 

FUEL TANK 

105.6 

0 

0 

S3U 

4-17-2-V 

VOID 

9 

0 

0 

S3i 

■S^^IIB 

4-17-2-V 

VOID 

24 

0 

0 

S3U 

■saiB 

4-17-4-F 

FUEL TANK 

10.8 

0 

0 

S3I 

S3U 

S3U  1 

4-17-4-F 

FUEL TANK 

81.6 

0 

0 

S3I 

S3U 

S3U 

4-6-OA-W 

SW  BALLAST  TANK 

44.8 

0 

0 

S3I 

S3U 

S3U 

4^^A-W 

SW  BALLAST  TANK 

59.4 

0 

0 

■aniB 

4-6-OB-W 

SW  BALLAST  TANK 

96 

0 

4-6-OC-W 

SW  BALLAST  TANK 

44,8 

0 

0 

^sm 

4-6-OC-W 

SW  BALLAST  TANK 

59.4 

0 

0 

iSQl 

2-10-0-F 

HYD  OIL  STGTANK 

108 

0 

0 

S3U 

2-1 3-1 -F 

HPU  RESERVOIR 

39.6 

0 

0 

S3U 

KJIB 

2-13-1-F 

HPU  RESERVOIR 

80.4 

0 

0 

S3U 

S3U 

2-1 3-1 -F 

.  HPU  RESERVOIR 

18 

0 

0 

S3U 

S3U 

2-13-1-F 

HPU  RESERVOIR 

77.4 

0 

0 

S3U 

S3U 

2-13-2-F 

HPU  RESERVOIR 

39.6 

HUH] 

0 

S3U 

S3U 

2-13-2-F 

HPU  RESERVOIR 

77.4 

0 

m^Qii] 

■AlIB 

2-13-2-F 

HPU  RESERVOIR 

18 

0 

2-13-2-F 

HPU  RESERVOIR 

80.4 

0 

0 

■soil 

2-21-0-L 

PASSAGE 

162 

0 

0 

^^IB 

0 

0 

S3U 

S3U 

S3U 

■liSS 

0 

n^n 

(none) 

(weather  bulkhead) 

27.4 

0 

0 

(none) 

(weather  bulkhead) 

30 

0 

0 

S2i 

(none) 

(weather  bulkhead) 

27.4 

0 

0 

S2U 

■SHIB 

(none) 

(weather  bulkhead) 

73.1 

0 

0 

KMIB 

(none) 

(weather  bulkhead) 

73.1 

0 

0 

S5U 

(none) 

(weather  bulkhead) 

153.8 

0 

0 

S2I 

S6U 

(none) 

(weather  bulkhead) 

153.8 

0 

0 

1 

S4U 

4-17-1-F 

FUEL TANK 

104.1 

0 

0 

S4U 

4-17-2-V 

VOID 

22.2 

0 

0 

S4U 

4-17-4-F 

FUEL  TANK 

81.9 

0 

0 

S4U 

2-13-1-F 

HPU  RESERVOIR 

25.8 

0 

0 

S4U 

2-13-2-F 

HPU  RESERVOIR 

25.8 

0 

0 

S4U 

1-12-1A-L 

PASSAGE 

80 

0 

0 

S4U 

1-12-2-M 

ARMORY 

79.8 

0 

0 

S4U 

1-12-3-Q 

BOATSWAIN  SHOP 

67.2 

0 

0 

S4U 

1-15-1-L 

COMPANIONWAY 

24.8 

0 

0 

HL 

X 

HS 

Z 

S4U 

1-18-1-Q 

D.C.  REPAIR  LKR  NO. 

46.5 

0 

0 

S4U 

1-18-2-Q 

AFFF  STA. 

36.8 

0 

0 

S4U 

1-18^A 

ATON  STRM 

87.5 

0 

0 

S4U 

1-19-2-T 

ESC  TRUNK 

14.4 

0 

0 

4-17-2-V 

VOID 

(CUI 

=  V) 

S3U 

S3U 

S3U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

9 

0 

0 

S3U 

S3U 

S3I 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

24 

0 

0 

S3U 

S3U 

4-17-1-F 

FUEL  TANK 

22.2 

0 

0 

S3U 

S3U 

4-17-1-F 

FUEL TANK 

59.2 

0 

0 

S3U 

S3U 

4-17-4-F 

FUEL TANK 

22.2 

0 

0 

S3U 

S3U 

4-17-4-F 

FUEL TANK 

59.2 

0 

0 

S3U 

S3U 

S3U 

4-21 -OB-W 

SW  BALLAST  TANK 

9 

0 

0 

S3U 

S3U 

S3I 

3-21 -0-L 

PASSAGE 

24 

0 

0 

B-25 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

ad] 

Durab 

adj 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

22.2 

0 

0 

_ ^ _ 

4-21 -OA-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

S3U 

S3U 

S3U 

4-17-4-F 

FUEL  TANK 

16.2 

0 

0 

S3U 

S3U 

S3U 

4-17-4-F 

FUEL  TANK 

75.2 

0 

0 

000 

000 

4-21-OB-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21 -OB-W 

SW  BALLAST  TANK 

23 

0 

0 

S3U 

S3U 

S3U 

4-30-2-F 

FUEL  TANK 

12 

0 

0 

S3U 

S3U 

S3U 

4-30-2-F 

FUEL  TANK 

32 

0 

0 

S3U 

S3U 

S3U 

4-30-4-W 

SW  BALLAST  TANK 

10.8 

0 

0 

S3U 

4-30-4-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3I 

3-21 -0-L 

PASSAGE 

61.3 

0 

0 

S3I 

3-25-2-M 

MAGAZINE  NO.  2 

72 

0 

0 

BsisUI 

(none) 

(weather  bulkhead) 

50.8 

0 

0 

(none) 

(weather  bulkhead) 

134.3 

0 

0 

2-21-2-Q 

POTABLE  WATER  PUMP  R 

158.3 

0 

0 

4-21-OB-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-1 7-1 -F 

FUEL  TANK 

18 

0 

0 

S3U 

S3U 

S3U 

4-17-2-V 

VOID 

9 

0 

0 

S3U 

S3U 

S3U 

4-17-4-F 

FUEL  TANK 

9 

0 

0 

000 

000 

4-21-OA-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21-OA-W 

SW  BALLAST  TANK 

23 

0 

0 

000 

000 

4-21-OC-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21 -OC-W 

SW  BALLAST  TANK 

23 

0 

0 

S3U 

S3U 

S3U 

4-30-0-F 

FUEL  TANK 

48 

0 

0 

S4U 

3-21 -0-L 

PASSAGE 

71.6 

0 

0 

S4I 

3-23-O-Q 

CRANE  PEDESTAL 

64 

0 

0 

S4U 

1 3-25-1 -M 

MAGAZINE  NO.  1 

56 

0 

0 

S4U 

3-25-2-M 

MAGAZINE  NO.  2 

56 

0 

0 

4-21 -OC-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-1 7-1 -F 

FUEL  TANK 

16.2 

0 

0 

S3U 

S3U 

S3U 

4-1 7-1 -F 

FUEL  TANK 

75.2 

0 

0 

000 

000 

4-21-OB-W 

SW  BALLAST  TANK 

27 

0 

0 

000 

000 

4-21 -OB-W 

SW  BALLAST  TANK 

23 

0 

0 

S3U 

S3U 

S3U 

4-30-1 -F 

FUEL  TANK 

12 

0 

0 

S3U 

S3U 

S3U 

4-30-1 -F 

FUEL  TANK 

32 

0 

0 

S3U 

S3U 

S3U 

4-30-3-W 

SW  BALLAST  TANK 

10.8 

0 

0 

S3U 

S3U 

S3U 

4-30-3-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3I 

3-21 -0-L 

PASSAGE 

61.3 

0 

0 

S3U 

S3I 

3-25-1 -M 

MAGAZINE  NO.  1 

72 

0 

0 

1 

S2U 

S5U 

(none) 

(weather  bulkhead) 

50.8 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

134.3 

0 

0 

S4U 

2-21-0-L 

PASSAGE 

73 

0 

0 

S4U 

i2-21-1-A 

SUPPLY  DEPT  STOREROO 

85.3 

0 

0 

4-30-3-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-21-OC-W 

,  SW  BALLAST  TANK 

10.8 

0 

0 

1 

S3U 

S3U 

S3U 

4-21-OC-W 

SW  BALLAST  TANK 

56 

0 

0 

1 

S3U 

S3U 

i4-30-1-F 

FUEL  TANK 

55 

0 

0 

S3U 

S3U 

i  4-30-1 -F 

FUEL TANK 

146.9 

0 

0 

S3U 

S3U 

S3U 

i4-39-0C-V 

VOID 

43.2 

0 

0 

1 

S3U 

S5U 

(none) 

(weather  bulkhead) 

9.6 

0 

0 

! 

S2U 

S5U 

(none) 

(weather  bulkhead) 

54.7 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

145.3 

0 

0 

S4U 

2-30-0-AA 

CARGO  HOLD 

85.2 

0 

0 

S4U 

2-36-1 -L 

PASSAGE 

30 

0 

0 

B-26 


Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  <3> 


Plan  ID 

Compartment  Name  | 

Area 

Therm 

Durab 

Doors  / 

DC 

Adjacent  Compartment 

sqft 

adj 

adj 

Hatches 

Rating 

4-30-4-W 

■4-21-OA-W 

"4-21-OA-W 

■4-30-2-F 

'4-30-2-F 

‘4-39-OA-V 

(none) 

(none) 

(none) 

'  2-30-0-AA"" 
4-37-2-V 
'  4-30«0-F 
'  4-30-0-F 


SW  BALLAST  TANK 


SW  BALLAST  TANK 
SW  BALLAST  TANK 
FUEL  TANK 
FUEL  TANK 

_ VOID 

(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
CARGO  HOLD 

FUEL  TANK 
FUEL TANK 


(CUI 

10.8" 
56' 
55.1  ' 
146.9 ' 
43.2' 

9' 

54.7’ 

145.3' 

115.2' 

(CUf 


4-30-0-F 

FUEL  TANK 

12 

4-30-0-F 

FUEL TANK 

32 

4-30-0-F 

FUEL  TANK 

32 

4-30-0-F 

FUEL  TANK 

32 

4-39-0-V 

3-39-0-FF 

SOR  TANK 

2-30-0-AA 

CARGO  HOLD 

S3 

S3 

S3 

S3 

S3U 

S3U  S3U 

S2I 

S3U  S3U 

S3U 

S3U  S3U 

S2U 

S5U 

S2U 

S5U 

S4U 

S4U 

S4U 

S3U 

S3U  S3U 

000 

000 

S3U  S3U 

4-39-0-V 

VOID 

4-30-0-F 

FUEL  TANK 

24 

4-30-0-F 

FUEL  TANK 

12 

4-30-1 -F 

FUEL TANK 

22.2 

4-30-2-F 

4-37-2-V 


4-48-OA-W 
'  4-48-OB-W 
~  4^8-OC-W 
(none) 
(none) 

'  3-39-0-FF^ 
'  4-39-OA-V 
'  4-39-OC-V 
“4-48-OA-W 


FUEL  TANK 
VOID 


SW  BALLAST  TANK 
SW  BALLAST  TANK 
SW  BALLAST  TANK 
(weather  bulkhead) 
(weather  bulkhead) 
SOR  TANK 
VOID 
VOID 


SW  BALLAST  TANK 


4.8 

96' 

4.8' 

54.4' 

54.3' 

573.8 ' 

11.5' 

10.5' 

(CUI 


4-39-0-V 

VOID 

4.8 

4-48-OB-W 

SW  BALLAST  TANK 

54 

4-57-OA-W 

SW  BALLAST  TANK 

7.2 

14-57-OA-W 

SW  BALLAST  TANK 

56 

14-39-OA-V 

VOID 

52.8 

|3-48-2-F 

FUEL  TANK 

144 

(weather  bulkhead) 
(weather  bulkhead) 


B-27 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4U 

3-48-1 -F 

FUEL  TANK 

144 

0 

0 

S4U 

3^8-2-F 

FUEL  TANK 

144 

0 

0 

S4U 

3-51 -0-V 

VOID 

96 

0 

0 

S4U 

3-54-0-F 

FUEL  OIL  OVFL  TANK 

96 

0 

0 

4-48-OC-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-39-0-V 

VOID 

4.8 

0 

0 

000 

000 

4-48-OB-W 

SW  BALLAST  TANK 

54 

0 

0 

S3U 

S3U 

S3U 

4-57-OC-W 

SW  BALLAST  TANK 

7.2 

0 

0 

S3U 

S3U 

S3U 

4-57-OC-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3U 

S3U 

4-39-OC-V 

VOID 

52.8 

0 

0 

S3U 

S3U 

3-48-1 -F 

FUEL  TANK 

144 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

54 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

144 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

7.2 

0 

0 

S3U 

S5U 

(none) 

(weather  bulkhead) 

7.8 

0 

0 

S4U 

2-48-1-1 

PASSAGE 

26.6 

0 

0 

S4U 

2-50-1-A 

ENGINEER  STOREROOM 

95.8 

0 

0 

4-57-OA-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

4-48-OA-W 

SW  BALLAST  TANK 

7.2 

0 

0 

4-48-OA-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3U 

S3U 

4-48-OB-W 

SW  BALLAST  TANK 

24 

0 

0 

S3U 

S3U 

4-57-OB-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

S3U 

4-60-2-F 

OILY  WATER  TANK 

36 

0 

0 

S3U 

S3U 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

28.8 

0 

0 

S3U 

S3U 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

33.6 

0 

0 

S3U 

S3U 

S3U 

3-48-2-F 

FUEL  TANK 

64 

0 

0 

S3U 

S3I 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

80 

0 

0 

S3U 

S3U 

3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

S3U 

S3U 

3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

54.1 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

144 

0 

0 

S3I 

S5U 

(none) 

(weather  bulkhead) 

20.8 

0 

0 

S4U 

3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

S4U 

2-57-2-A 

SHIP  STORE 

80 1 

0 

0 

S4U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

124.2 1 

0 

0 

4-57-OB-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-48-OB-W 

SW  BALLAST  TANK 

48: 

0 

0 

S3U 

S3U 

4-57-OA-W 

SW  BALLAST  TANK 

18| 

0 

0 

S3U 

S3U 

4-57-OC-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

S3U 

4-60-1-F 

LO  DRAIN  TANK 

24 1 

0 

0 

S3U 

S3U 

i  4-60-2-F 

OILY  WATER  TANK 

24 

0 

0 

S4U 

3-57-O-A 

SUPPLY  DEPT.  STORERO 

96 

0 

0 

4-57-OC-W 

SW  BALLAST  TANK 

(CUI 

=  W) 

_ 

S3U 

S3U 

S3U 

4-48-OB-W 

SW  BALLAST  TANK 

24 

0 

0 

S3U 

S3U 

S3U 

4-48-OC-W 

SW  BALLAST  TANK 

7.2 

0 

0 

S3U 

S3U 

S3U 

4-48-OC-W 

SW  BALLAST  TANK 

56 

0 

0 

S3U 

S3U 

4-57-OB-W 

SW  BALLAST  TANK 

18 

0 

0 

S3U 

S3U 

4-60-1-F 

LO  DRAIN  TANK 

36 

0 

0 

S3U 

S3U 

S3I 

4-66-O-E 

MAIN  MACHINERY  ROOM 

28.8 

0 

0 

S3U 

S3U 

S3J 

4-66-0-E 

MAIN  MACHINERY  ROOM 

33.6 

0 

0^ 

S3U 

S3U 

S3U 

3^8-1 -F 

FUEL TANK 

64 

0 

0 

S3U 

S3I 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

64 

0 

0 

S3U 

S3U 

3-61 -1-F 

FUEL  SERVICE  TANK 

80 

0 

0 

S3U 

S3U 

3-61 -1-F 

FUEL  SERVICE  TANK 

64 

0 

0 

B-28 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<2> 

<3> 

j^Oi 

(none) 

(weather  bulkhead) 

54.1 

0 

Kbllll 

(none) 

(weather  bulkhead) !  1 44 

0 

831 

S5U 

(none) 

(weather  bulkhead)  i  20.8 

0 

0 

S4U 

3-61-1-F 

FUEL  8ERV1CE  TANK 

80 

0 

0 

S4U 

2-57-0-L 

PA88AGE 

8 

0 

0 

S4U 

2-57-1-0 

MACHINE  SHOP 

172.2 

0 

0 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

8 

0 

0 

4-66-0-E 

MAIN  MACHINERY  ROOM 

(CUI 

-EM) 

831 

83U 

83U 

4-67-OA-W 

SW  BALLAST  TANK 

28.8 

0 

0 

831 

83U 

83U 

4-57-OA-W 

SW  BALLAST  TANK 

33.6 

0 

0 

83i 

83U 

83U 

4-57-OC-W 

SW  BALLAST  TANK 

28.8 

0 

0 

831 

83U 

83U 

4-57-OC-W 

SW  BALLAST  TANK 

33.6 

0 

0 

831 

83U 

S3U 

4-60-1 -F 

LO  DRAIN  TANK 

24 

0 

0 

831 

83U 

4-60-2-F 

OILY  WATER  TANK 

24 

82U 

4-71-0-F 

WASTE  OIL  TANK 

14.4 

0 

0 

82U 

82U 

4-71-0-F 

WASTE  OIL  TANK 

18 

0 

0 

82U 

MWIM 

4-71-0-F 

WASTE  OIL  TANK 

14.4 

0 

0 

82U 

KUIM 

4-71-0-F 

WASTE  OIL  TANK 

18 

0 

821 

^IM 

4-80-0-W 

SEA  BAY 

6 

0 

0 

821 

82U 

4-80-0-W 

SEA  BAY 

15 

0 

821 

4-80-0-W 

SEA  BAY 

3 

0 

0 

821 

4-80-0-W 

SEA  BAY 

6 

0 

■iWIM 

4-80-0-W 

SEA  BAY 

3 

0 

0 

4-80-0-W 

SEA  BAY 

15 

0 

0 

■SHIM 

4-80-0-W 

SEA  BAY 

6 

0 

0 

S3U 

■jHIM 

4-82-0-E 

AUXILIARY  MACHINERY 

16.2 

0 

0 

83U 

83U 

83U 

4-82-0-E 

AUXILIARY  MACHINERY 

0 

0 

MltllM 

4-82-0-E 

AUXILIARY  MACHINERY 

0 

0 

83U 

4-82-0-E 

AUXILIARY  MACHINERY!  279 

0 

0 

831 

■SHIM 

KclIM 

3-67-0-A 

SUPPLY  DEPT.  STORERO:  128 

0 

0 

831 

83U 

83U 

:  3-61-1-F 

FUEL  SERVICE  TANK 

64 

0 

0 

831 

83U 

83U 

:3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

83U 

83U 

83U 

2-67-0-L 

PASSAGE 

72 

0 

0 

83U 

83U 

83U 

2-57-1 -Q 

MACHINE  SHOP 

115.2 

0 

0 

83U 

83U 

83U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

133.2 

0 

0 

83U 

83U 

83U 

2-59-1-Q 

ELEC/ELEX  WORKSHOP  & 

90 

0 

0 

S3U 

831 

2-89-1 -C 

ENGINEERING  CONTROL 

232.2 

0 

0 

2DJ 

NO 

83U 

831 

2-89-1 -C 

ENGINEERING  CONTROL  113.4 

0 

0 

821 

85U 

(none) 

(weather  bulkhead);  48.3 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

48.5 

0 

0 

821 

S5U 

(none) 

(weather  bulkhead) ;  48.5 

0 

0 

i _ 

821 

85U 

(none) 

(weather  bulkhead) 

48.3 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

126.8 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

128.4 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

128.4 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

127.1 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

52.2 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

144 

0 

0 

821 

85U 

(none) 

(weather  bulkhead) 

141 

0 

0 

84U 

4-71-0-F 

WASTE  OIL  TANK 

28.8 

0 

0 

84U 

4-80-0-W 

SEA  BAY 

26 

0 

0 

84U 

2-89-1 -C 

ENGINEERING  CONTROL 

214.3 

0 

0 

HO 

O 

841 

1-60-6A-A 

DRY  PROVISION  STORER 

83.3 

0 

0 

841 

1-66-0-L 

CREW  MESS 

388.4 

0 

0 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1> 


S41 


<2> 


<3> 


Plan  ID 


1-66-1-Q 


Compartment  Name 

_  Adjacent  Compartment 


GALLEY  ANNEX 


Area 

sqft 


83.2 


Therm 

adj 


S4! 


1-66-2-L 


COMPANIONWAY 


52 


S4I 


1-66-3-Q 


SCULLERY 


50.5 


S4! 


S4I 


1-71-2-0 


ENG  LOG  OFFICE  &  DC 


1-74-2-0 


DC  REPAIR  LKR  NO.  2 


99.9 

42 


000 


S4I 


1-76-0-0 


MMR  (UPTAKE) 


96 


1-77-1 -A 


CREW  LOCKER 


23.2 


S4i 


S4I 


1-77-2-L 


CPO  MESS  &  LOUNGE 


134.5 


1-77-3-L 


CREW  LOUNGE 


20 


S4i 


1-80-1 -E 


VENT  PLENUM 


16.8 


4-80-0-W 


SEA  BAY 


(CUI  =W) 


S2U 


S2U 


S2I 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S2I 


4-66-0-E 


MAIN  MACHINERY  ROOM 


15 


S2U 


S2U 


S2I 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S2I 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S2U 


S2U 


S2U 


S2U 


S4U 


S2I 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S2I 


466-0-E 


MAIN  MACHINERY  ROOM 


15 


S21 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S2i 


S2I 


4-82-0-E 


AUXILIARY  MACHINERY 


6 

36 


4-66-0-E 


MAIN  MACHINERY  ROOM 


26 


S3U 


4-82-0-E 


AUXILIARY  MACHINERY  ROOM 


(CUI 


‘QA) 


S3U 


S3U 


4-66-0-E 


MAIN  MACHINERY  ROOM 


16.2 


S3U 


S3U 


S3U 


S3U 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S3U 


S3U 


4-66-0-E 


MAIN  MACHINERY  ROOM 


16.2 

257.6 


S3U 


S2I 


S3U 


S3U 


4-66-0-E 


MAIN  MACHINERY  ROOM 


S2I 


S2U 


4-80-0-W 


SEA  BAY 


279 

36 


S3U 


S3U 


S3U 


S3U 


4-92-0-E 


STERN  THRUSTER  MACHR 


S3U 


S3U 


4-92-0-E 


STERN  THRUSTER  MACHR 


38.4 

176 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


4-92-0-E 


STERN  THRUSTER  MACHR 


S3U 


S3I 


2-89-1 -C 


ENGINEERING  CONTROL 


270 

99 


S3U 

S3U 


1-76-0-Q 


MMR  (UPTAKE) 


76 


1-82-0-L 


PASSAGE 


57 


S3I 


1-82-1 -L 


CREWWR,  WC&SH 


57 


S3U 


S3! 


1-85-1-L 


CREW  SR 


38 


S2U 


S2U 


1-85-2-Q 


AFFF  STA. 


38 


S2I 


S2i 


S5U 


(none) 


(weather  bulkhead) 


61.9 


S5U 


(none) 


(weather  bulkhead) 


61.9 


S2I 


S2t 


S5U 


(none) 


(weather  bulkhead) 


164.9 


S5U 


(none) 


(weather  bulkhead) 


165.3 


S2I 


S2I 


S5U 


(none) 


(weather  bulkhead) 


42 


S5U 


(none) 


(weather  bulkhead) 


94 


S2I 


S5U 


(none) 


(weather  bulkhead) 


54.3 


S2I 


S2I 


S5U 


(none) 


(weather  bulkhead) 


54.3 


S5U 


(none) 


(weather  bulkhead) 


94 


S2I 


S5U 


(none) 


(weather  bulkhead) 


42 


S4U 


1-76-0-Q 


MMR  (UPTAKE) 


48 


S4I 


1-82-0-L 


PASSAGE 


136 


S4I 


1-82-1-L 


CREWWR.  WC&SH 


56.4 


S41 


1-82-2-Q 


C.G.  LKR  W/ SINK 


16 


S41 


1-82-3-L 


CREWWR,  WC  &  SH 


43.8 


S4I 


S4I 


S4I 


1-82-4-L 


CREWWR,  WC&SH 


52.2 


1-84-2-L 


COMPANIONWAY 


48 


1-85-1-L 


CREW  SR 


120 
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Table  B.2  Barrier  Data 


Barrier  Materials  Plan  ID 

Compartment  Name 

Area 

Therm 

Durab 

Doors  /  i 

DC 

<1>  I  <2>  I  <3> 

Adjacent  Compartment 

sqft 

adj 

adj 

Hatches 

Rating 

1-85-2-Q 

1-85-3-L 

1-85-4-L 

4-92^-E 

4-82-0-E 

4-82-0-E 

4-82-0-E 

(none) 

(none) 

(none) 

(none) 


(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

(none) 

1-92-0-L~ 

'1-92-1-L 
'  1-92-2-L 
'  1-96-0-L 


1-96-1-L 
‘4-0.0-W 
'  3-6-0-Q 
"4-6-OA-W 
'4-6-OA-W 
'4-6-OC-W 
"4-6-OC-W 
'  2-6-1 -Q 
’  2-6-2-Q 


AFFF  STA.  40 

CREW  SR  93.8 

CREW  SR  101.8 

STERN  THRUSTER  MACHRY  ROOM  (CUI 

AUXILIARY  MACHINERY  38.4 

AUXILIARY  MACHINERY  176 

_ AUXILIARY  MACHINERY  270 

(weather  bulkhead)  37.3 

(weather  bulkhead)  37.3 

_ (weather  bulkhead)  1 9.2 

(weather  bulkhead)  56 


(weather  bulkhead) 

53.7 

0 

0 

(weather  bulkhead) 

70.4 

0 

0 

(weather  bulkhead) 
(weather  bulkhead) 

_ (weather  bulkhead) 

(weather  bulkhead) 
(weather  bulkhead) 

_ (weather  bulkhead) 

(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
PASSAGE  ~ 

CREW  SR  “ 
CREW  SR 
CREW  SR 


CREWWR.  WC&SH 
SW  BALLAST  TANK 

CHAIN  LOCKER  SUMP 
SW  BALLAST  TANK 
SW  BALLAST  TANK 
SW  BALLAST  TANK 
SW  BALLAST  TANK 
CHAIN  LOCKER 
CHAIN  LOCKER 


(none) 

(weather  bulkhead) 

48.7 

I  (none) 

(weather  bulkhead) 

64.6 

(none) 

(weather  bulkhead) 

64.6 

(none) 

(weather  bulkhead) 

48.7 

(none) 

(weather  bulkhead) 

53.9 

(none) 

(weather  bulkhead) 

53.2 

(none) 

(weather  bulkhead) 

34.6 

(none) 

(weather  bulkhead) 

33 

(none) 

(weather  bulkhead) 

33 

(none)  _  (weather  bulkhead)  34.6 

(none)  _ (weather  bulkhead)  53.2 

(none)  (weather  bulkhead)  53.9 

1  -.Q-O-A  BOATSWAIN  STOREROOM  202.8 " 

(none)  (weather  overhead)  6.9 

3- 6-0-Q  CHAIN  LOCKER  SUMP  (CUI 

4- 0-0-W  SW  BALLAST  TANK  64' 

4-6-OA-W  SW  BALLAST  TANK  58.2 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  <3> 


S3U 

000 

Plan  ID  Compartment  Name  Area 

_ Adjacent  Compartment  sq  ft 


4-6-OB-W  SW  BALLAST  TANK  96 

■4-6-OC-W  SW  BALLAST  TANK  58.2 

■2-6-1^  CHAIN  LOCKER  35 

■  2-6-2-Q  chain  locker  35  ‘ 

4-6-OA-W  SW  BALLAST  TANK  (CUI 

■  4-1 2-0-E  BOWTHRUSTER  MCHRY  RO  44.8 ' 

■4-12-O-E  BOWTHRUSTER  MCHRY  RO  59.4' 


4-0-0-W  SW  BALLAST  TANK  33.6 

■4-0-0-W  SW  BALLAST  TANK  63 

3- 6-0-Q  CHAIN  LOCKER  SUMP 

4- 6-OB-W  SW  BALLAST  TANK 


2-6-2-Q  chain  locker  65.5 

2-10-0-F  HYD  OIL  STG  TANK  32.4' 


Therm  Durab  Doors  /  i  DC 
adj  adj  Hatches  i  Rating 


0 

0 

0 

0 

t 

(none) 

(weather  bulkhead) 

(none) 

(weather  bulkhead) 

1 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

(none) 

1-6-2-A 


4-6-OB-W 

4-12-O-E 

3-6-0-Q 


4-6-OA-W 

4-6-OC-W 


2-10-0-F 

4-6-OC.W 


4-12-O-E 

4-12-O-E 


4-0-0-W 

4-0-0-W 


3- 6-0-Q 

4- 6-OB-W 
2-6-1 -Q 


2- 10-0-F 
(none) 
(none) 
(none) 
1-6-1-A 

3- 21 -0-L 

4- 1 7-1 -F 
4-17-2-V 


(weather  bulkhead) 
FLAM.  LIQ.  STOREROOM 
SW  BALLAST  TANK 

BOWTHRUSTER  MCHRY  RO 
CHAIN  LOCKER  SUMP 


SW  BALLAST  TANK 
SW  BALLAST  TANK 


HYD  OIL  STG  TANK 
SW  BALLAST  TANK 


BOWTHRUSTER  MCHRY  RO 
BOWTHRUSTER  MCHRY  RO 


SW  BALLAST  TANK 
SW  BALLAST  TANK 


CHAIN  LOCKER  SUMP 
SW  BALLAST  TANK 
CHAIN  LOCKER 


_ HYD  OIL  STG  TANK 

(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
BOATSWAIN  STOREROOM 


PASSAGE 


FUEL  TANK 
VOID 


43.2 

(CUI 


44.8 

59.4 


33.6 

63 


58.2 

28.8 

65.5 


32.4 
89.1 

102.6 

23.4 
82.3 

(CUI 

48 

24 


4-17-4-F 

FUEL  TANK 

24 

4-21 -OA-W 

SW  BALLAST  TANK 

61.3 

4-21-OC-W 

SW  BALLAST  TANK 

61.3 

3-23-0-Q 

CRANE  PEDESTAL 

32 

3-23-0-Q 

CRANE  PEDESTAL 

64 

3-23-0-Q 

CRANE  PEDESTAL 

32 

3-25-1 -M 
'  3-25-2-M 
'4-21-OB-W 
'  2-21 -0-L 


MAGAZINE  NO.  1 
MAGAZINE  NO.  2 
SW  BALLAST  tank' 
PASSAGE ' 


0  DWT 
0  DJ 
0  DJ 


S4U 

2-21-20 

POTABLE  WATER  PUMP  R 

7.4 

0 

0 

HS  X 

3-23-0-Q 

CRANE  PEDESTAL 

(CUI 

U 

S3U 

S3U 

3-21-0-L 

PASSAGE 

32 

0 

0 

S3U 

S3U 

3-21 -0-L 

PASSAGE 

64 

0 

0 

S3U 

S3U 

3-21-0-L 

PASSAGE 

32 

0 

0 

DWT  X 
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Table  B.2  Barrier  Data 


Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

ad] 

Durab 

adj 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2>  1 

<3>  1 

S3U 

flHHP 

3-25-1 -M 

MAGAZINE  NO.  1 

0 

0 

S3U 

3-25-1 -M 

MAGAZINE  NO.  1 

0 

0 

S3U 

3-25-2-M 

MAGAZINE  NO.  2 

32 

0 

0 

S3U 

3-25-2-M 

MAGAZINE  NO.  2 

32 

0 

0 

S3U 

Kjiyi 

2-21 -0-L 

PAS8AGE 

36 

0 

0 

S3U 

[HIIIIIIH 

2-21 -0-L 

PA88AGE 

72 

0 

0 

S3U 

2-21 -0-L 

PAS8AGE 

36 

0 

0 

2-25-1 -WW 

POTABLE  WATER  (CARGO 

36 

0 

0 

83U 

2-25-1-WW 

POTABLE  WATER  (CARGO 

36 

0 

0 

83U 

2-25-2-W 

POTABLE  WATER  (8HIP) 

36 

0 

0 

2-25-2-W 

POTABLE  WATER  (SHIP) 

36 

0 

0 

S3U 

1-21-1-L 

VESTIBULE 

38 

0 

S3U 

1-21-1-L 

VESTIBULE 

38 

0 

HHU 

B!l 

■3aiM 

1-21-2-Q 

ATON  SHOP 

38 

0 

0 

■■■ 

1-21-2-Q 

ATON  SHOP 

38 

0 

S31 

83U 

(none) 

(weather  bulkhead) 

76 

0 

0 

831 

83U 

(none) 

(weather  bulkhead) 

38 

0 

0 

S3I 

83U 

(none) 

(weather  bulkhead) 

38 

0 

0 

841 

4-21-OB-W 

SW  BALLAST  TANK 

64 

0 

0 

84U 

01-27-0-C 

"  BUOY  DECK  CONTROL  BO 

12.8 

0 

0 

84U 

(none) 

(weather  overhead) 

51.2 

0 

0 

4-39-OA-V 

VOID 

(CUi 

=  V) 

83U 

83U 

83U 

4-30-4-W 

SW  BALLAST  TANK 

43.2 

0 

0 

83U 

83U 

83U 

4-48-OA-W 

SW  BALLAST  TANK 

52.8 

0 

0 

83U 

S3U 

3-39-0-FF 

SOR  TANK 

144 

0 

0 

S2U 

S5U 

(none) 

(weather  bulkhead) 

144.3 

0 

0 

84U 

i4-39-0-V 

VOID 

11.5 

0 

0 

S4U 

12-39-2-V 

VOID 

108 

0 

0 

4-39-OC-V 

VOID 

(CUI 

=  V) 

_ 

83U 

S3U 

83U 

4-30-3-W 

SW  BALLAST  TANK 

43.2 

0 

0 

83U 

83U 

83U 

4-48-OC-W 

SW  BALLAST  TANK 

52.8 

0 

0 

83U 

83U 

3-39-0-FF 

SOR  TANK 

144 

0 

0 

82U 

85U 

(none) 

(weather  bulkhead) 

144.3 

0 

0 

84U 

4-39-0-V 

VOID 

10.5 

0 

0 

84U 

2-39-1-L 

PASSAGE 

108 

0 

0 

3-51 -0-V 

VOID 

(CUI 

=  V) 

83U 

83U 

3-48-0-FF 

CARGO  FUEL  TANK 

128 

0 

0 

83U 

S3U 

3-48-1 -F 

FUEL TANK 

48 

0 

0 

83U 

S3U 

3-48-2-F 

FUEL  TANK 

48 

0 

0 

83U 

S3U 

3-54-0-F 

FUEL  OIL  OVFL  TANK 

128 

0 

0 

S4U 

4-48-OB-W 

SW  BALLAST  TANK 

96 

0 

0 

84U 

2-48-1-L 

PASSAGE 

8 

0 

0 

84U 

2-49-0-E 

SOR  MACHINERY  ROOM 

84 

0 

0 

84U 

2-53-1 -L 

VESTIBULE 

4 

0 

0 

3-57-0-A 

SUPPLY  DEPT.  STOREROOM  NO.  2 

(CUI 

sAS) 

831 

83U 

4-57-OA-W 

SW  BALLAST  TANK 

80 

0 

0 

831 

83U 

4-57-OC-W 

SW  BALLAST  TANK 

64 

0 

0 

83U 

83U 

831 

4-66-0-E 

MAIN  MACHINERY  ROOM 

128 

0 

0 

831 

83U 

83U 

3-54-0-F 

FUEL  OIL  OVFL  TANK 

128 

0 

0 

831 

83U 

3-61-1-F 

FUEL  SERVICE  TANK 

80 

0 

0 

831 

83U 

3-62-2-F 

FUEL  SERVICE  TANK 

64 

0 

0 

84U 

4-57-OB-W 

SW  BALLAST  TANK 

96 

0 

0 

841 

4-60-1 -F 

LO  DRAIN  TANK 

96 

0 

0 

841 

4-60-2-F 

OILY  WATER  TANK 

96 

0 

0 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  I  <3> 


S4U _ 

S4U 


S4U 

S4U 

S3U 

S3U 

S3I 

S3U 

S3U 

Plan  ID  Compartment  Name 

Adjacent  Compartment 


2-57-0-L  PASSAGE 

2-59-1 -Q  ELEC/ELEX  WORKSHOP  & 

2-6-1-Q  CHAIN  LOCKER 
4-0-0-W  SW  BALLAST  TANK 

4-6-OC-W  SW  BALLAST  TANK 

2-6-2-Q  CHAIN  LOCKER 

2-10-0-F  hyp  OIL  STG  TANK 


3- 6-0-Q  chain  locker  SUMP 

1^1-A  _ BOATSWAIN  STOREROOM 

1- 12-1B-L  PASSAGE 

2- 6-2-Q  CHAIN  LOCKER 

4- 0-0-W  SW  BALLAST  TANK 

4-6-OA^  SW  BALLAST  TANK 

2-6-1 -Q  CHAIN  LOCKER 

2-IO-O.F  hyp  OIL  STG  tank 


3.6-0-Q  chain  LOCKER  SUMP 

1- 6-2-A  _ FLAM.  LIQ.  STOREROOM 

2- 21-0-L  PASSAGE _ 

4-1 2-0-E  BOWTHRUSTER  MCHRY  RO 

3- 23-0-Q  crane  PEDESTAL 


Area  Therm  Durab  ;  Doors/ 


sq  ft  I  adj 


176 

112 

(CUI  =  AG) 
36] 

65.5 

63 

54 


35 

31.8 

3.2 

(CUI  -AG) 

38| 

65.5 


63 

54 


35 

35 

(CUI  =  LP) 
162] 

36 


3-23-0-0 

CRANE  PEDESTAL 

3-23-0-0 

CRANE  PEDESTAL 

2-21-1-A 
2-21 -2-Q 
2-25-1-WW 
2-25-1 -WW 


SUPPLY  DEPT  STOREROO 
POTABLE  WATER  PUMP  R  ‘ 
POTABLE  WATER  (CARGO  “ 
POTABLE  WATER  (CARGO ' 


1-21-2-0  r  ATON  SHOP 

1- 21-3-L  ^  COMPANIONWAY 

(none)  (weather  overhead) 

2- 21-1-A  SUPPLY  DEPT  STOREROOM  NO.  1 

4-1 2-0-E  BOWTHRUSTER  MCHRY  RO 

2-21-0-L  PASSAGE 

2-30-0-AA  ~  CARGO  HOLD 

(none)  (weather  bulkhead) 

4-21-OC-W  SW  BALLAST  tank  ' 

1-21-3^  COMPANIONWAY 

(none)  (weather  overhead) 


|2-25-2-W 


~  2-30-0-AA 
(none) 


4-21-OA-W 
‘  3-21 -0-L 
~  1-21-2-0 
(none) 


POTABLE  WATER  (SHIP)  | 


_ CARGO  HOLD 

(weather  bulkhead) 


SW  BALLAST  TANK 
PASSAGE ' 

_ ATON  SHOP ' 

(weather  overhead) 


Hatches 


0|HL 

0! 


DC 

Rating 


2-25-2-W 

POTABLE  WATER  (SHIP) 

18 

0 

o| 

1 

2-30-0-AA 

CARGO  HOLD 

36 

0 

0! 

DWT 

|X 

4-21 -OC-W 

SW  BALLAST  TANK 

73 

0 

0 

3-21-0-L 

PASSAGE 

64.2 

0 

0 

0 

o| 

0 

0| 

HL 

0 

0 

DJ 

NC 

0 

0 

1 

2-21-2-0 

POTABLE  WATER  PUMP  ROOM 

(CUI 

=  QA) 

S3U 

S3U 

4-1 2-0-E 

BOWTHRUSTER  MCHRY  RO 

102.6 

0 

0 

S3U 

2-21-0-L 

PASSAGE 

66.6 

0 

0 

ioj 

INC 

B-34 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

2-25-1-WW 

POTABLE  WATER  (CARGO) 

(CUI  =  W) 

S3U 

S3i 

3-23-O-Q 

CRANE  PEDESTAL 

36 

0 

0 

S3U 

S3I 

3-23-0-Q 

CRANE  PEDESTAL 

36 

0 

0 

S3U 

S31 

2-21-0-L 

PASSAGE 

36 

0 

0 

S3U 

S3I 

2-21-0-L 

PASSAGE 

81 

0 

0 

S3U 

S3U 

2-26-2-W 

POTABLE  WATER  (SHIP) 

45 

0 

0 

S3U 

S3U 

S3U 

2-30-0-AA 

CARGO  HOLD 

72 

0 

0 

S4U 

3-25-1 -M 

MAGAZINE  NO.  1 

56 

0 

0 

S4U 

(none) 

(weather  overhead) 

56 

0 

0 

2-25-2-W 

POTABLE  WATER  (SHIP) 

(CUI  =W)  1 

S3U 

S3i 

3-23-0-Q 

CRANE  PEDESTAL 

36 

0 

0 

S3U 

S3I 

3-23-O-Q 

CRANE  PEDESTAL 

36 

0 

0 

S3U 

S3I 

2-21-0-L 

PASSAGE 

f*18 

0 

0 

S3U 

S3I 

2-21 -2-Q 

POTABLE  WATER  PUMP  R 

81 

0 

0 

S3U 

S3I 

2-21 -2-Q 

POTABLE  WATER  PUMP  R 

18 

0 

0 

S3U 

S3U 

2-25-1-WW 

POTABLE  WATER  (CARGO 

45 

0 

0 

S3U 

S3U 

S3U 

2-30-0-AA 

CARGO  HOLD 

72 

0 

0 

S4U 

3-25-2-M 

MAGAZINE  NO.  2 

56 

0 

0 

S4U 

(none) 

(weather  overhead) 

56 

0 

0 

2-30-0-AA 

CARGO  HOLD 

(CUI  » AA) 

S3U 

S3U 

S3U 

2-21-0-L 

PASSAGE 

36 

0 

0 

DWT 

X 

S3U 

S3U 

S3U 

2-21-1 -A 

SUPPLY  DEPT  STOREROO 

75.6 

0 

0 

S3U 

S3U 

S3U 

2-21-2-Q 

POTABLE  WATER  PUMP  R 

111.6 

0 

0 

S3U 

S3U 

S3U 

2-25-1-WW 

POTABLE  WATER  (CARGO 

72 

0 

0 

KOI 

2-25-2-W 

POTABLE  WATER  (SHIP) 

72 

0 

0 

S3U 

2-36-1 -L 

PASSAGE 

54 

0 

DJ 

NC 

S3U 

S3U 

2-36-1 -L 

PASSAGE 

50.4 

0 

0 

S3U 

S3U 

S3U 

2-39-0-V 

COFFERDAM 

288 

0 

0 

KAIIM 

S3U 

2-39-2-V 

VOID 

61.2 

0 

0 

:  (none) 

(weather  bulkhead) 

108.5 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

56.1 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

#7.4 

0 

0 

S4U 

4-30-0-F 

FUEL  TANK 

272 

0 

0 

1 

S4U 

4-30-1 -F 

FUEL  TANK 

104.4 

0 

0 

S4U 

4-30-2-F 

FUELTANK^ 

104.4 

0 

0 

S4U 

4-30-3-W 

SW  BALLAST  TANK 

85.2 

0 

Oj 

S4U 

4-30-4-W 

SW  BALLAST  TANK 

115.2 

0 

0 

S4U 

4-37-2-V 

VOID 

16 

0 

0 

S4I 

(none) 

(weather  overhead) 

734.8 

0 

0 

HL 

X 

2-36-1 -L 

PASSAGE 

(CUI  =  LP) 

S3U 

S3U 

2-30-0-AA 

CARGO  HOLD 

54 

0 

0 

DJ 

NC 

S3U 

S3U 

2-30-0-AA 

CARGO  HOLD 

50.4 

0 

0 

S3U 

S3U 

S3U 

2-39-1 -L 

PASSAGE 

48.6 

0 

0 

DWT 

Z 

S21 

S5U 

(none) 

(weather  bulkhead) 

54 

0 

0 

S4U 

4-30-3-W 

SW  BALLAST  TANK 

30 

0 

0 

S4I 

(none) 

(weather  overhead) 

33 

0 

0 

2-39-0-V 

COFFERDAM 

I  (CUI  =V) 

S3U 

S3U 

3-39-0-FF 

SORTANK 

288 

0 

0 

S3U 

S3U 

S3U 

2-30-0-AA 

CARGO  HOLD 

288 

0 

0 

S3U 

S3i 

2-39-1 -L 

PASSAGE 

-^18 

0 

0 

S3U 

S3I 

2-39-2-V 

VOID 

18 

0 

0 

S4U 

3-39-0-FF 

SORTANK 

64 

0 

0 

! 

S4I 

(none) 

(weather  overhead) 

64 

0 

0 

i 

2-39-1 -L 

PASSAGE 

1  (CUI  =  LP) 

1  ;  1 
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Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S3i 

S3U 

3-39-0-FF 

SORTANK 

144 

0 

0 

S3U 

S3U 

S3U 

2-36-1 -L 

PASSAGE 

48.6 

0 

0 

DWT 

Z 

S3I 

S3U 

2-39-0-V 

COFFERDAM 

18 

0 

0 

S3U 

S3U 

S3U 

2-48-1 -L 

PASSAGE 

63 

0 

0 

DWT 

2 

S2I 

S5U 

(none) 

(weather  bulkhead) 

162.6 

0 

0 

S4U 

4-39-OC-V 

VOID 

108 

0 

0 

S4I 

(none) 

(weather  overhead) 

111.6 

0 

0 

2-39-2-V 

VOID 

(CUI 

=  V) 

S3I 

S3U 

3-39-0-FF 

SOR  TANK 

144 

0 

0 

S3U 

S3U 

S3U 

2-30-0-AA 

CARGO  HOLD 

61.2 

0 

0 

S3I 

S3U 

2-39-0-V 

COFFERDAM 

18 

0 

0 

HU 

831 

2-48-2-E 

SOR  PUMP  ROOM 

63 

0 

Bn 

Bjjin 

(none) 

(weather  bulkhead) 

162 

0 

0 

S4U 

4-39-OA-V 

VOID 

108 

0 

0 

S4i 

(none) 

(weather  overhead) 

124.2 

0 

0 

2-48-0-V 

COFFERDAM 

(CUI 

=V) 

_ 

S3U 

S3U 

83U 

3-39-0-FF 

SORTANK 

126 

0 

0 

S3U 

831 

2-48-1-L 

PASSAGE 

18 

0 

0 

S3U 

831 

2-48-2-E 

SOR  PUMP  ROOM 

18 

0 

0 

S3U 

831 

2-49-0-E 

SOR  MACHINERY  ROOM 

126 

0 

0 

S4U 

3-48-0-FF 

CARGO  FUEL  TANK 

28 

0 

0 

S4I 

(none) 

(weather  overhead) 

28 

0 

0 

2-48-1-L 

PASSAGE 

(CUI 

=  LP) 

_ 

S3I 

S3U 

83U 

3-39-0-FF 

SORTANK 

90 

0 

0 

S3U 

S3U 

83U 

2-39-1 -L 

PASSAGE 

63 

0 

0 

DWT 

2 

83! 

83U 

2-48-0-V 

COFFERDAM 

18 

0 

0 

S3U 

83U 

2-49-0-E 

SOR  MACHINERY  ROOM 

72 

0 

0 

000 

000 

2-50-1-A 

ENGINEER  STOREROOM 

54 

0 

0 

DJ 

NO 

000 

000 

2-50-1 -A 

ENGINEER  STOREROOM 

117 

0 

0 

S3U 

83U 

2-53-1 -L 

VESTIBULE 

36 

0 

0 

DJ 

NC 

S2i 

S5U 

(none) 

(weather  bulkhead) 

36 

0 

0 

S4U 

4-48-OC-W 

SW  BALLAST  TANK 

26.6 

0 

0 

S4U 

3-48-O-FF 

CARGO  FUEL  TANK 

12 

0 

0 

S4U 

3-48-1 -F 

FUEL TANK 

44 

0 

0 

S4U 

3-51 -0-V 

VOID 

8 

0 

0 

S4I 

(none) 

(weather  overhead) 

92 

0 

0 

2-48-2-E 

SOR  PUMP  ROOM 

(CUI 

*QA) 

J 

S3I 

S3U 

83U 

3-39-0-FF 

SORTANK 

72 

0 

0 

S3I 

S3U 

83U 

2-39-2-V 

VOID 

63 

0 

0 

S3I 

83U 

2-48-0-V 

COFFERDAM 

18 

0 

0 

S3U 

83U 

2-49-0-E 

SOR  MACHINERY  ROOM 

144 

0 

0 

S3U 

S3U 

83U 

2-57-2-A 

SHIP  STORE 

72 

0 

0 

S3U 

S3U 

83U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

63 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

162 

0 

0 

S4U 

4-48-OA-W 

SW  BALLAST  TANK 

122.4 

0 

0 

S4U 

3-48-2-F 

FUEL TANK 

144 

0 

0 

S4I 

(none) 

(weather  overhead) 

270 

0 

0 

HS 

X 

2-49-0-E 

SOR  MACHINERY  ROOM 

(CUI 

=  QA) 

1 

S3I 

83U 

2-48-O-V 

COFFERDAM 

126 

0 

0 

S3U 

83U 

2-48-1-L 

PASSAGE 

72 

0 

0 

S3U 

83U 

2-48-2-E 

SOR  PUMP  ROOM 

144 

0 

0 

S3U 

83U 

2-53-1-L 

VESTIBULE 

36 

0 

0 

S3U 

83U 

2-53-1 -L 

VESTIBULE 

36 

0 

0 

S3U 

83U 

2-53-1-L 

VESTIBULE 

36 

0 

0 

DJ 

NC 

B-36 


Table  B.2  Barrier  Data 


<1> 


Barrier  Materials 


Plan  ID 


<2> 


<3> 


Compartment  Name  I 

Adjacent  Compartment' 


Area 

sqft 


Therm 

adj 


S3U 

S4U 

S4U 

S4U 

S4I 


S3U 


S3U 


2- 57-0-L 

3- 48-0-FF 
3-51 -0-V 
3-54-0-F 
(none) 


PASSAGE 
CARGO  FUEL  TANK 
VOID 

FUEL  OIL  OVFLTANK 
(weather  overhead) 


90 

56 

84 

68 

208 


000 

000 

S3U 

S3U 

S2I 

S4U 

S4U 

S41 


000 

000 

S3U 

S3U  S3U 
S5U~ 


2-50-1 -A 
2-48-1-L 
2-48-1 -L 
2-53-1 -L 
2-57-1 -Q 
(none) 


4-48-OC-W 
3-48-1 -F 
(none) 


ENGINEER  STOREROOM 


(CUI 


«AS) 


PASSAGE 
PASSAGE 
VESTIBULE 
MACHINE  SHOP 
(weather  bulkhead) 
SW  BALLAST  TANK 
FUEL TANK 
(weather  overhead) 


54 

117 

72 

117 

126 

95,8 

182 


2.53-1-L 

VESTIBULE 

(CUI  =  LP) 

S3U 

S3U 

2-48-1-L 

PASSAGE 

36 

1 

S3U 

SB 

2-49-0-E 

SOR  MACHINERY  ROOM 

36 

S3U 

SB 

2-49-0-E 

SOR  MACHINERY  ROOM 

36 

S3U 

SB 

2^9-0-E 

SOR  MACHINERY  ROOM 

36 

S3U 

S3U 

2-50-1 -A 

ENGINEER  STOREROOM 

72 

S3U 

S3U 

S3U 

2-57-0-L 

PASSAGE 

72 

S4U 

3-48-1-F 

FUEL  TANK 

16 

S4U 

3-51-0-V 

VOID 

4 

S4U 

3-54-O-F 

FUEL  OIL  OVFLTANK 

28 

S4I 

(none) 

(weather  overhead) 

48 

2-57-0-L 

PASSAGE 

(CUI  =  LP) 

S3U 

SB 

4-66-0-E 

MAIN  MACHINERY  ROOM 

72 

S3U 

SB 

■saiM 

2-49-0-E 

SOR  MACHINERY  ROOM 

90 

S3U 

SB 

2-53-1 -L 

VESTIBULE 

72 

S3U 

2-57-1 -Q 

MACHINE  SHOP 

36 

NPU 

2-57-2-A 

SHIP  STORE 

91.8 

NPU 

ISBI 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

70,2 

S3U 

S3U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

126 

S3U  1 

S3U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

90 

’ 

S4U 

4-57-OC-W  i 

SW  BALLAST  TANK 

8 

S4U 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

176 

S4U 

1-57-0-L 

DECKWR&WC 

32 

S4U 

1-57-1-Q 

GALLEY 

18 

S4U 

1-57-2-L 

PASSAGE 

88 

S4U 

1-57-3-Q 

DUMBWAITER  TRUNK 

6 

S4U 

1-59-2-L 

COMPANIONWAY 

40 

2-57-1-Q 

MACHINE  SHOP 

(CUI 

«QS) 

S3U 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

115.2 

S3U 

S3U 

S3U 

2-50-1^ 

ENGINEER  STOREROOM 

117 

S3U 

S3U 

2-57-0-L 

PASSAGE 

36 

S3U 

S3U 

2-59-1-Q 

ELEC/ELEX  WORKSHOP  & 

126 

S2t 

S5U 

(none) 

(weather  bulkhead) 

162 

S4U 

4-57-OC-W 

SW  BALLAST  TANK 

172.2 

S4U 

3-61-1-F 

FUEL  SERVICE  TANK 

60 

S4U 

1-57-1-Q 

GALLEY 

229.2 

S4U 

1-57-3-Q 

DUMBWAITER  TRUNK 

3 

2-57-2.A 

SHIP  STORE 

(CUI 

< 

u 

S3U 

S3U 

S3U 

2-48-2-E 

SOR  PUMP  ROOM 

1  72 

j _ 

J _ 

B-37 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 
sq  ft 

Therm 

adj 

Durab 

adj 

Doors  /  i  DC 
Hatches  i  Rating 

1  <1> 

<2> 

<3> 

NPU 

2-57-0-L 

PASSAGE 

91.8 

0 

0 

DJ 

|NO 

S3U 

S3U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

91.8 

0 

0 

S3U 

S3U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

72 

0 

0 

S4U 

4-57-OA-W 

SW  BALLAST  TANK 

80 

0 

0 

S4U 

1-57-2-L 

PASSAGE 

10.2 

0 

0 

S4U 

1-57-4-Q 

CHANGE  ROOM 

42 

0 

0 

S4U 

1-60-2-A 

CHILL  STRM 

25.2 

0 

0 

S4U 

1-60-4-A 

FREEZE  STRM 

4.2 

0 

0 

2-57-4-E 

WATER  SUPPLY  EQPT  ROOM 

(CUl  -  QA) 

S3U 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

133.2 

0 

0 

S3U 

S3U 

MAIM 

2-48-2-E 

SOR  PUMP  ROOM 

63 

0 

0 

S3U 

2-57-0-L 

PASSAGE 

70.2 

0 

0 

DJ 

NC 

S3U 

2-57-2-A 

SHIP  STORE 

91.8 

0 

0 

S3U 

S3U 

2-57-2-A 

SHIP  STORE 

72 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

162 

0 

0 

S4U 

4-57-OA-W 

SW  BALLAST  TANK 

124.2 

mumm 

S4U 

3-62-2-F 

FUEL  SERVICE  TANK 

62.4 

0 

0 

S4U 

1-57-2-L 

PASSAGE 

7.8 

0 

0 

S4U 

1-57-4-Q 

CHANGE  ROOM 

41.8 

0 

0 

S4U 

1-60-2-A 

CHILL  STRM 

20.4 

0 

0 

S4U 

1-60-4-A 

FREEZE  STRM 

41.4 

0 

0 

S4U 

1-60-6B-A 

DRY  PROVISION  STORER 

75.2 

0 

0 

— 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  &  STORERM 

O 

u 

5 

o 

S3U 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

90 

0 

0 

S3U 

• 

S3U 

2-57-0-L 

PASSAGE 

126 

0 

0 

S3U 

S3U 

2-57-0-L 

PASSAGE 

90 

0 

0 

DJ 

NC 

S3U 

S3U 

2-57-1 -Q 

MACHINE  SHOP 

126 

0 

0 

S4U 

4-57-OC-W 

SW  BALLAST  TANK 

8 

0 

0 

S4U 

3-57-0-A 

SUPPLY  DEPT.  STORER'O 

112 

0 

0 

1 _ 

S4U 

3-61-1 -F 

FUEL  SERVICE  TANK 

20 

0 

0 

S4U 

1-57-0-L 

DECKWR&WC 

8 

0 

0 

S4U 

1-57-1-Q 

GALLEY 

100 

0 

0 

i 

S4U 

1-60-1-L 

GALLEY  WR&WC 

32 

0 

0 

i 

2-89-1-C 

ENGINEERING  CONTROL  CENTER 

(CUl  =  C) 

S3I 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM" 

232.2 

0 

0 

DJ  j 

NO 

S3I 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

113.4 

0 

0 

S31 

S3U 

S3U 

4-82-0-E 

AUXILIARY  MACHINERY 

99 

0 

0 

S2I 

S5U 

(none) 

(weather  bulkhead) 

232.7 

0 

0 

S4U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

214.3 

0 

0 

HO 

O 

S4I 

1-66-0-L 

CREW  MESS 

155 

0 

0 

HS 

X 

S4I 

1-66-3-Q 

SCULLERY 

35.6 

0 

0 

S4I 

1-77-3-L 

CREW  LOUNGE 

113.1 

0 

0 

1-0-0-A 

BOATSWAIN  STOREROOM  NO.  1 

(CUl  =  AS) 

S3U 

S3U 

1-6-1-A 

BOATSWAIN  STOREROOM 

104.5 

0 

0 

S3U 

S3U 

1-6-2-A 

FLAM-  LIQ.  STOREROOM 

104.5 

0 

0 

S2I 

S3U 

(none) 

(weather  bulkhead) 

113 

0 

0 

S2I 

S3U 

(none) 

(weather  bulkhead) 

70.1 

0 

0 

S2I 

S3U 

(none) 

(weather  bulkhead) 

70.1 

0 

0 

1 

S2I 

S3U 

(none) 

(weather  bulkhead) 

113 

0 

0 

1 

S4U 

4-0-0-W 

SW  BALLAST  TANK 

202.8 

0 

0 

S4I 

(none) 

(weather  overhead) 

202.8 

0 

0 

HS 

X 

1-6-1-A 

BOATSWAIN  STOREROOM  NO.  2 

(CUl  =AS) 

S3U 

S3U 

1  -0-0-A 

BOATSWAIN  STOREROOM 

104.5 

0 

0 

S3U 

S3U 

1-6-2-A 

FlJ^M.  LIQ.  STOREROOM 

58.9 

0 

0 

B-38 


Table  B.2  Barrier  Data 


Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<2> 

<3>  1 

lESBI 

PAS8AGE 

0 

msM 

PASSAGE 

0 

0 

DJ 

NC 

S3U 

83U 

1-12-3-Q 

BOATSWAIN  SHOP 

106.4 

0 

0 

821 

S3U 

(none) 

(weather  bulkhead) 

108.3 

0 

0 

S4U 

4-6-OC-W 

SW  BALLAST  TANK 

82.3 

0 

0 

S4U 

2-6-1-Q 

CHAIN  LOCKER 

31.8 

0 

0 

S4U 

2-1CW)-F 

HYD  OIL  STG  TANK 

7.2 

0 

0 

S4I 

(none) 

(weather  overhead) 

121.3 

0 

0 

HS 

X 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

(CUI 

=  K) 

J 

S3U 

S3U 

1-O-O-A 

BOATSWAIN  STOREROOM 

104.5 

0 

0 

S3U 

S3U 

1-6-1-A 

BOATSWAIN  STOREROOM 

58.9 

0 

0 

S3U 

83U 

1-12-1B-L 

PASSAGE 

41.8 

0 

0 

DJ 

NC 

S3U 

S3U 

M2-2-M 

ARMORY 

144.4 

0 

0 

S3U 

83U 

(none) 

(weather  bulkhead) 

108.3 

0 

0 

S4U 

4-6-OA-W 

SW  BALLAST  TANK 

82.3 

0 

0 

WESM 

2-6-2-Q 

CHAIN  LOCKER 

35 

0 

0 

2-10-0-F 

HYD  OIL  STG  TANK 

21.6 

0 

0 

S4I 

(none) 

(weather  overhead) 

138.9 

0 

0 

1-12-1A-L 

PASSAGE 

(CUI 

=  LP) 

J 

S3U 

83U 

1-12-1B-L 

PASSAGE 

38 

0 

0 

DWT 

X 

S3U 

83U 

1-12-2-M 

ARMORY 

68.4 

0 

0 

DJ 

NC 

S3U 

83U 

1-12-3-Q 

BOATSWAIN  SHOP 

51.3 

0 

0 

DJ 

NC 

S2U 

1-15-1-L 

COMPANIONWAY 

70.3 

0 

0 

S2U 

1-15-1-L 

COMPANIONWAY 

38 

0 

DJ 

NC 

0 

0 

DJ 

AFFF  STA. 

HESQ 

0 

0 

S3U 

83U 

1-21-1-L 

VESTIBULE 

76 

0 

0 

DWT 

z 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

80 

0 

0 

841 

(none) 

(weather  overhead) 

80 

0 

0 

1-12-1B-L 

PASSAGE 

(CUI 

=  LP) 

_ 

000 

000 

1-6-1 -A 

BOATSWAIN  STOREROOM 

38 

0 

0 

000 

000 

1-6-1 -A 

BOATSWAIN  STOREROOM 

41.8 

0 

0 

DJ 

NC 

83U 

83U 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

41.8 

0 

0 

DJ 

NC 

83U 

83U 

1-12-1A-L 

PASSAGE 

38 

0 

0 

DWT 

X 

84U 

2-6-1-Q 

CHAIN  LOCKER 

3.2 

0 

0 

S4U 

2-10-0-F 

HYD  OIL  STG  TANK 

14.4 

0 

0 

841 

(none) 

(weather  overhead) 

17.6 

0 

1-12-3-Q 

BOATSWAIN  SHOP 

■ 

S3U 

S3U 

1-6-1 -A 

BOATSWAIN  STOREROOM 

SB! 

83U 

1-12-1A-L 

PASSAGE 

0 

0 

DJ 

NC 

mam 

83U 

1-15-1-L 

COMPANIONWAY 

38 

0 

0 

83U 

83U 

1-15-1-L 

COMPANIONWAY 

53.2 

0 

0 

S3U 

83U 

1-1 8-1 -Q 

D.C.  REPAIR  LKR  NO. 

95 

0 

0 

821 

83U 

(none) 

(weather  bulkhead) 

107.8 

0 

0 

84U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

67.2 

0 

0 

84U 

2-13-1-F 

HPU  RESERVOIR 

22.7 

0 

0 

841 

(none) 

(weather  overhead) 

116.2 

0 

0 

1-15-1-L 

COMPANIONWAY 

(CUI 

It 

5 

82U 

82U 

1-12-1A-L 

PASSAGE 

70.3 

0 

0 

82U 

82U 

1-12-1A-L 

PASSAGE 

38 

0 

0 

DJ 

mam 

S3U 

S3U 

1-12-3-Q 

BOATSWAIN  SHOP 

38 

0 

0 

S3U 

S3U 

1-12-3-Q 

BOATSWAIN  SHOP 

53.2 

0 

0 

j - 

83U 

83U 

1-1 8-1 -Q 

D.C.  REPAIR  LKR  NO. 

17.1 

0 

0 

84U 

4-12-0-E 

1  BOWTHRUSTER  MCHRY  RO 

24.8 

0 

0 

|HL 

X 

B-39 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

ad] 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

HS 

|Z 

S4U 

2-1 3-1 -F 

HPU  RESERVOIR 

4.8 

0 

0 

S4I 

(none) 

(weather  overhead) 

29.6 

0 

0 

1-18-1-Q 

D.a  REPAIR  LKR  NO.  1 

(CUI  =  QA) 

S3U 

S3U 

1-12-1A-L 

PASSAGE 

34.2 

0 

0 

DJ 

NC 

S3U 

S3U 

1-12-3-Q 

BOATSWAIN  SHOP 

95 

0 

0 

S3U 

S3U 

1-15-1-L 

COMPANIONWAY 

17.1 

0 

0 

S3U 

S3U 

1-21-3-L 

COMPANIONWAY 

108.3 

0 

— 

0 

S2I 

S3U 

(none) 

(weather  bulkhead) 

53 

0 

0 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

46.5 

0 

0 

S41 

(none) 

(weather  overhead) 

57.8 

0 

0 

1-18-2-Q 

AFFF  STA. 

(CUI  =  QA) 

000 

000 

1-12-1A-L 

PASSAGE 

87.4 

0 

0 

S3U 

S3U 

1-12-2-M 

ARMORY 

38 

0 

0 

S3U 

S3U 

1-18^-A 

ATON  ST RM 

51.3 

0 

0 

S3U 

S3U 

1-19-2-T 

ESC  TRUNK 

36.1 

0 

0 

KEOi 

ATON  SHOP 

0 

UESSM 

0 

0 

S4I 

(none) 

(weather  overhead) 

36.8 

0 

0 

1-18-4-A 

ATON  STRM 

(CUI  -AS) 

S3U 

S3U 

1-12-2-M 

ARMORY 

127.3 

0 

0 

S3U 

S3U 

1-18-2-Q 

AFFF  STA. 

51.3 

0 

0 

S3U 

1-19-2-T 

ESC  TRUNK 

0 

0 

S3U 

■SaiM 

1-19-2-T 

ESC  TRUNK 

0 

0 

S3U 

IlgJU 

1-21-2-Q 

ATON  SHOP 

0 

0 

DWT 

Z 

S2I 

HII^H 

(none) 

(weather  bulkhead) 

0 

0 

Ksa 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

0 

0 

mm 

2-13-2-F 

HPU  RESERVOIR 

0 

0 

^QUII 

(none) 

(weather  overhead) 

0 

HIHI 

1-19.2-T 

ESC  TRUNK 

S3U 

1-18-2-Q 

AFFF  STA. 

0 

llliyjil 

S3U 

1-18-4-A 

ATON  STRM 

0 

0 

■kklW 

S3U 

1-18-4-A 

ATON  STRM 

0 

S3U 

1-21-2-Q 

ATON  SHOP 

0 

0 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

msEi 

0 

0 

i 

S4U 

(none) 

(weather  overhead) 

hbzi 

0 

HS 

X 

1-21-1-L 

VESTIBULE 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

38 

0 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

38 

0 

0 

S3U 

S3U 

1-12-1A-L 

PASSAGE 

0 

0 

2 

S3U 

S3U 

1-21-2-Q 

ATON  SHOP 

0 

0 

S3U 

S3U 

1-21-3-L 

COMPANIONWAY 

70.3 

0 

0 

DJ 

NC 

S31 

S3U 

(none) 

(weather  bulkhead) 

38 

0 

0 

DWT 

2 

S4U 

2-21 -0-L 

PASSAGE 

43.2 

0 

0 

! 

S4I 

(none) 

(weather  overhead) 

43.2 

0 

0 

‘ 

1-21-2-Q 

ATON  SHOP 

(CUI  QS) 

i 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

38 

0 

0 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

38 

0 

0 

S3U 

S3U 

1-18-2-Q 

AFFF  STA. 

38 

0 

0 

S3U 

S3U 

1-18-4-A 

ATON  STRM 

110.2 

0 

0 

DWT  IZ 

S3U 

S3U 

1-19-2-T 

ESC  TRUNK 

36.1 

0 

0 

S3U 

S3U 

1-21-1-L 

VESTIBULE 

32.3 

0 

0 

S3i 

S3U 

(none) 

(weather  bulkhead) 

157.7 

0 

0 

DWT  2 

S2I 

S3U 

(none) 

(weather  bulkhead) 

71.2 

0 

0 

B-40 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

ad] 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4U 

2-21 -0-L 

PASSAGE 

28.4 

0 

0 

S4U 

2-21-2-0 

POTABLE  WATER  PUMP  R 

89.4 

0 

0 

S4I 

(none) 

(weather  overhead) 

132 

0 

0 

1-21-3-L 

COMPANIONWAY 

(CUI 

=  LP) 

S3U 

S3U 

1-1 8-1 -Q 

D.C.  REPAIR  LKR  NO. 

108.3 

0 

0 

S3U 

S3U 

1-21-1-L 

VESTIBULE 

70.3 

0 

0 

DJ 

NC  1 

S3I 

S3U 

(none) 

(weather  bulkhead) 

119.7 

0 

0 

_ : . ^ 

S2i 

S3U 

(none) 

(weather  bulkhead) 

71.2 

0 

0 

S4U 

2-21-0-L 

PASSAGE 

29.6 

0 

0 

HL 

X 

HS 

z 

S4U 

2-21-1-A 

SUPPLY  DEPT  STOREROO 

45 

0 

0 

S4[ 

(none) 

(weather  overhead) 

88.8 

0 

0 

! 

1-57-0-L 

DECKWR&WC 

(CUI 

=  LW) 

S3U 

S3U 

1-57-1-Q 

GALLEY 

57 

0 

0 

S3U 

S3U 

1-57-2-L 

PASSAGE 

38 

0 

0 

DJ 

NC 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

38 

0 

0 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

19 

0 

0 

NPU 

NPU 

1-60-1-L 

GALLEY  WR&WC 

38 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

76 

0 

0 

S4U 

2-57-0-L 

PASSAGE 

32 

0 

0 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

8 

0 

0 

S4U 

01-57-0-Q 

WARD  ROOM  PANTIRY 

32 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

8 

0 

0 

_ ^ _ 

1-57-1-Q 

GALLEY 

(CUI 

=  QG) 

_ 

S3U 

S3U 

1-57-0-L 

DECKWR&WC 

57 

0 

0 

S3U 

S3U 

1-57-2-L 

PASSAGE 

38 

0 

0 

DJ 

NC 

S3I 

S3U 

1-57-3-Q 

DUMBWAITER  TRUNK 

28.5 

0 

0 

i 

S31 

S3U 

1-57-3-Q 

DUMBWAITER  TRUNK 

28.5 

0 

0 

! 

S3l 

S3U 

1-57-3-Q 

DUMBWAITER  TRUNK 

28.5 

0 

0 

1 

S3U 

S3U 

1-60-1-L 

GALLEY  WR&WC 

76 

0 

0 

S3U 

S3U 

1-60-1-L 

GALLEY  WR&WC 

38 

0 

0 

DJ 

NC 

S3U 

S3U 

1-66-1-Q 

GALLEY  ANNEX 

133 

0 

0 

DWT 

Z 

S3U 

S3U 

1-66-3-Q 

SCULLERY 

85.5 

0 

0 

S2I 

S3U 

(none) 

(weather  bulkhead) 

171 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

114 

0 

0 

_ _J 

_ 

S3I 

S3U 

(none) 

(weather  bulkhead) 

38 

0 

0 

S4U 

2-57-0-L 

PASSAGE 

18 

0 

0 

S4U 

2-57-1 -Q 

MACHINE  SHOP 

229.2 

0 

0 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

100 

0 

0 

S4U 

01-57-0-Q 

WARD  ROOM  PANTRY 

75; 

0 

0 

S4U 

01-60-1-L 

WARDROOM  MESSROOM  & 

184 

0 

0 

S4U 

(none) 

(weather  overhead) 

90 

0 

0 

_ 

1-57-2-L 

PASSAGE 

(CUI 

=  LP) 

S3U 

S3U 

1-57-0-L 

DECKWR&WC 

38 

0 

0 

DJ 

NC 

S3U 

S3U 

1-57-1-Q 

GALLEY 

38 

0 

0 

DJ 

NC 

S3U 

S3U 

1-57-4-0 

CHANGE  ROOM 

57 

0 

0 

DJ 

NO 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

95 

0 

0 

DJ 

NC 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

38 

0 

0 

NPI 

1-60-2-A 

CHILL  STRM 

72,2 

0 

0 

S3U 

S3U 

1-60-6B-A 

DRY  PROVISION  STORER 

41.8 

0 

0 

DJ 

NO 

S3U 

S3U 

1-66-0-L 

CREW  MESS 

76 

0 

0 

DWT 

(Z 

S3U 

S3U 

1-66-2-L 

COMPANIONWAY 

9.5 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

j  47.5 

0 

0 

DWT  :Z 

S4U 

2-57-0-L 

PASSAGE 

I  88 

0 

0 

B-41 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4U 

2-57-2-A 

SHIP  STORE 

10.2 

0 

0 

S4U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

7.8 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

42.6 

0 

0 

S4U 

01-60-0C-L 

PASSAGE 

40 

0 

0 

S4U 

01-83-2-L 

CPO  SR 

23.4 

0 

0 

1-57-3-Q 

DUMBWAITER  TRUNK 

(CUI 

-TH) 

S3I 

1-57-1-Q 

GALLEY 

28.5 

0 

0 

S3I 

1 -57-1-0 

GALLEY 

28.5 

0 

0 

S3I 

1-57-1-Q 

GALLEY 

28.5 

0 

0 

S3U 

S3I 

01-57-0-Q 

WARD  ROOM  PANTRY 

0 

0 

S31 

01-57-0-0 

WARD  ROOM  PANTRY 

0 

0 

S3I 

01-57-0-0 

WARD  ROOM  PANTRY 

0 

0 

S3U 

(none) 

(weather  bulkhead) 

0 

0 

S3U 

S3U 

(none) 

(weather  bulkhead) 

25.5 

0 

0 

S4U 

2-57-0-L 

PASSAGE 

6 

0 

0 

S4U 

2-57-1-0 

MACHINE  SHOP 

3 

0 

0 

S4U 

02-57-0-L 

CO  CABIN 

9 

0 

0 

1 -57^-0 

CHANGE  ROOM 

(CUI 

=  LW) 

_ 

S3U 

S3U 

1-57-2-L 

PASSAGE 

57 

0 

0 

DJ 

NO 

S3U 

NPI 

1-60-2-A 

CHILL  STRM 

57 

0 

0 

S3U 

NPI 

1-60-4-A 

FREEZE  STRM 

57 

0 

0 

S3U 

S3U 

1-60-6B-A 

DRY  PROVISION  STORER 

19 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

133 

0 

0 

S2i 

S3U 

(none) 

(weather  bulkhead) 

57 

0 

0 

S4U 

2.57-2-A 

SHIP  STORE 

42 

0 

0 

S4U 

2-57^-E 

WATER  SUPPLY  EQPT  RO 

41.8 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

18 

0 

0 

S4U 

01-57-4-L 

CPOWR.WC,  SH 

36 

0 

0 

S4U 

(none) 

(weather  overhead) 

30 

0 

0 

1-59-2-L 

COMPANIONWAY 

(CUI 

=  LP) 

_ 

S3U 

S3U 

1-57-0-L 

DECKWR&WC 

38 

0 

0 

S3U 

S3U 

1-57-0-L 

DECKWR&WC 

19 

0 

0 

S3U 

S3U 

1-57-2-L 

PASSAGE 

95 

0 

0 

DJ 

NC 

S3U 

S3U 

1-57-2-L 

PASSAGE 

38 

0 

0 

S3U 

S3U 

1-60-1-L 

GALLEY  WR&WC 

76 

0 

0 

S4U 

2-57-0-L 

PASSAGE 

40 

0 

0 

HL 

X 

HS 

Z 

S4U 

01-57-0-Q 

WARD  ROOM  PANTRY 

4 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

4 

0 

0 

S4U 

01-60-0C-L 

PASSAGE 

32 

0 

0 

1-60-1-L 

GALLEY  WR&WC 

(CUI 

=  LW) 

_ 

NPU 

NPU 

1-57-0-L 

DECKWR&WC 

38 

0 

0 

S3U 

S3U 

1-57-1-0 

GALLEY 

76 

0 

0 

S3U 

S3U 

1-57-1-Q 

GALLEY 

38 

0 

0 

DJ 

NC 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

76 

0 

0 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

32 

0 

0 

S4U 

01-60-1-L 

WARDROOM  MESSROOM  & 

32 

0 

0 

1-60-2-A 

CHILL  STRM 

(CUI 

=  AR) 

NPI 

NPI 

1-57-2-L 

PASSAGE 

72.2 

0 

0 

NPI 

S3U 

1-57-4-0 

CHANGE  ROOM 

57 

0 

0 

NPI 

NPI 

1-60-4-A 

FREEZE  STRM 

72.2 

0 

0 

NPI 

NPI 

1-60-6B-A 

DRY  PROVISION  STORER 

57 

0 

0 

DJ 

NC 

S4U 

2-57-2-A  ! 

SHIP  STORE 

25.2 

0 

0 

S4U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

20.4 

0 

0 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  <3> 


S4U 

S4U 

S4U 


Plan  ID 


01-57-2-L 

■  01-57-4-L 
'01-83-2-L 

1-604-A 
‘  1-57-4-Q 

■  1-60-2-A 

'  1-60-6B-A 
1-60-6B-A 

■  2-57-2.A 
'  2-57-4-E 


01-57-4-L 

01-83-2-1 


Compartment  Name 


Adjacent  Compartment 

sqft 

CPO  SR 

12.6 

CPO  WR,  WC.  SH 

12.6 

CPO  SR 

20.4 

Therm 

adj 


Doors/ 

Hatches 


DC 

Rating 


FREEZE  STRM 


CHANGE  ROOM 
CHILL  STRM 
DRY  PROVISION  STORER 
DRY  PROVISION  STORER 
SHIP  STORE 
WATER  SUPPLY  EQPT  RO 


CPO  WR,WC,  SH 
CPO  SR 


S4U 

(none) 

(weather  overhead) 

1-60-6A-A 

DRY  PROVISION  STOREROOM 

S3U 

S3U 

1-60-6B-A 

DRY  PROVISION  STORER 

S3U 

S3U 

1-66-2-L 

COMPANIONWAY 

1-71 -2-Q 
(none) 

'  4-66-0-E 


ENG  LOG  OFFICE  &  DC 
(weather  bulkhead) 
MAIN  MACHINERY  ROOM 


S4U 

01-66-2-L 

PASSAGE 

S4U 

01-70-2-Q 

C.G.  LKR 

13 

S4U 

(none) 

(weather  overhead) 

4 

0 

0 

1-60-6B-A  DRY  PROVISION  STOREROOM 


S3U 

S3U 

1-57-2-L 

PASSAGE 

41.8 

0 

0 

DJ 

NO 

S3U 

S3U 

1-57-4-0 

CHANGE  ROOM 

19 

0 

0 

NPI 

NPI 

1-60-2-A 

CHILL  STRM 

57 

0 

0 

DJ 

NC 

NPI 

NPI 

S3U 

S31 

S2I 

S4U 

S4U 

S4U 


1-60-4-A 
1-60-4-A 
'  1-60-6A-A 
'  1-66-2-L 
(none) 

■  2-57-4-E  '  ' 
01-83-2-L 
(none) 
1-66-0-L 
1-57-2-L 
1-66-1-Q 

■  1-66-1-Q 


CREW  MESS 


FREEZE  STRM 
FREEZE  STRM " 
DRY  PROVISION  STORER ' 

_ COMPANIONWAY  ~ 

(weather  bulkhead) 
WATER  SUPPLY  EQPT  RO  " 

_ CPO  SR " 

(weather  overhead) 

_ 

PASSAGE " 
GALLEY  annex" 
GALLEY  annex' 


COMPANIONWAY 


S3U 

S3U 

S3U 

S2U 

S3U 

S3U 

S3I 

22 

22 


1-66-2-L  ! 

COMPANIONWAY 

1-66-3-Q 

SCULLERY 

38 

1-66-3-Q 

SCULLERY 

85.5 

1-71-2-0 

;  ENG  LOG  OFFICE  &  DC 

47.5 

1-74-2-0 

DC  REPAIR  LKR  NO.  2 

57 

1-74-2-Q 

DC  REPAIR  LKR  NO.  2 

66.5 

1-76-0-Q 

MMR  (UPTAKE) 

114 

1-76-0-Q 
1-76-0-Q 
1-77-1 -A 
1-77-2-L 
■  1-77-3-L 
1-82-0-L 


MMR  (UPTAKE)  I 
MMR  (UPTAKE) 
CREW  LOCKER 
CPO  MESS  &  lounge! 
CREW  LOUNGE: 
PASSAGE: 


0  DWT 
0 

0  2  DO 


0 

0 

0  DJ 
”0  DJ 
0  DJ 
0  DWT 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1> 


S2I 


S4I 


S4i 


S4U 


S4U 


S4U 


S4U 


S4U 


S4U 


S4U 


S4U 


S4U 


S3U 


S3U 


S3U 


S3U 


S4I 


S4U 


S4U 


S4U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S4! 


S4U 


S4U 


S3U 


S3U 


S3U 


S3U 


S2I 


S4I 


S41 


S4U 


S4U 


S4U 


S3U 


S2U 


S3U 


S3U 


S2I 


S4i 


S4U 


S4U 


<2> 


S3U 


S3U 


S3U 


<3> 


4-66-0-E 


2-89-1 -C 


01-60-0A-L 


01-60-0B-L 


01-66-2-L 


01-68-0-Q 


01-68-1-L 


01-71-2-L 


01-74-1-L 


01-79-0A-L 


1-66-1-Q 


S3U 


S3U 


S3U 


S3U 


4-66-0-E 


01-60-0B-L 


01-68-0-Q 


01-68-1-L 


S3U 


S3U 


S3I 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S2U 


S3U 


S3U 


Plan  ID 


(none) 


(none) 


1-57-1-Q 


1-66-0-L 


1-66-0-L 


1-66-3-Q 


1-66-2-L 


1-57-2-L 


1-60-6A-A 


1-60-6B-A 


1-66-0-L 


1-66-0-L 


1-66-0-L 


1-66-0-L 


4-66-0-E 


01-66-2-L 


01-70-2-Q 


1-66-3-Q 


1-57-1-Q 


1-66-0-L 


1-66-0-L 


1-66-1-Q 


(none) 


4-66-0-E 


2-89-1-C 


01-60-0B-L 


01-68-1-L 


(none) 


1-71-2-Q 


1-60-6A-A 


1-66-0-L 


1-74-2-Q 


1-77-2-L 


(none) 


4-66-0-E 


01-71-2-L 


01-74-2-L 


Compartment  Name 

Adjacent  Compartment 


(weather  bulkhead) 


MAIN  MACHINERY  ROOM 


ENGINEERING  CONTROL 


PASSAGE 


PASSAGE 


PASSAGE 


SHIP  OFFICE 


MEDICAL  TREATMENT  RO 


CPOWR,  WC,  SH 


MEDICAL  TREATMENT  WR 


PASSAGE 


(weather  overhead) 


GALLEY  ANNEX 


GALLEY 


CREW  MESS 


CREW  MESS 


SCULLERY 


MAIN  MACHINERY  ROOM 


PASSAGE 


SHIP  OFFICE 


MEDICAL  TREATMENT  RO 


COMPANIONWAY 


PASSAGE 


DRY  PROVISION  STORER 


DRY  PROVISION  STORER 


CREW  MESS 


CREW  MESS 


CREW  MESS 


CREW  MESS 


MAIN  MACHINERY  ROOM 


PASSAGE 


C.G.  LKR 


SCULLERY 


GALLEY 


CREW  MESS 


CREW  MESS 


GALLEY  ANNEX 


(weather  bulkhead) 


MAIN  MACHINERY  ROOM 


ENGINEERING  CONTROL 


PASSAGE 


MEDICAL  TREATMENT  RO 


(weather  overhead) 


ENG  LOG  OFFICE  &  DC  CENTRAL 


DRY  PROVISION  STORER 


CREW  MESS 


DC  REPAIR  LKR  NO.  2 


CPO  MESS  &  LOUNGE 


(weather  bulkhead) 


MAIN  MACHINERY  ROOM 


CPOWR.WC.  SH 


CPO  SR 


Area 

sqft 


110.2 


388.4 


155 


88 


28.8 


5.6 


121.6 


159.2 


30 


40 


24 


58 


Therm 

adj 


(CUI  -  QG) 


133 


57 


133 


57 


83.2 


50.4 


14.4 


19.2 


(CUI 


^LP) 


9.5 


91.2 


47.5 


38 


9.5 


53.2 


47.5 


52 


48.6 


3.4 


(CUI 


=  QG) 


85.5 


38 


85.5 


57 


95 


50.5 


35.6 


14.4 


25.6 


50 


(CUI 


>QO) 


85.5 


47.5 


66.5 


85.5 


114 


99.9 


24 


24 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  <3> 


S4U 


Compartment  Name 

Area 

Therm 

Durab 

Doors  / 

DC 

Adjacent  Compartment 

sqft 

adj 

adj 

Hatches 

Rating 

(none) 
1-74-2-(^ 
'  1-66-0-L 
"  1-66-0-L 
'  1-71-2-Q 
■  1-77-2-L 
'4-66-O-E 


01-71.2-L 

"01-74-2-L 

■  1-76-0-Q 
"4-82-0-E 
"  1-66-0-L 
'  1-66-0-L 


(weather  overhead) 
DC  REPAIR  LKR  NO.  2 

CREW  MESS 
CREW  MESS 
ENG  LOG  OFFICE  &  DC 
CPO  MESS  &  LOUNGE 
' _  MAIN  MACHINERY  ROOM 


CPOWR,WC.  SH 
CPO  SR 

MMR  (UPTAKE) 

AUXILIARY  MACHINERY 
CREW  MESS 
CREW  MESS 


S3U 

1-66-0-L 

CREW  MESS 

S3I 

1-77-1-A 

CREW  LOCKER 

6 

0 

36 

0 

(CUI 

«TU) 

76 

0 

114 

0 

76 

0 

19 

0 

55.1 

0 

1-80-1-E 

01-60-0A-L 


01-68-0-Q 

01-74-1-L 


01-74-1 -L 
01-78-1-F 


01-78-3-E 


01-79-0A-L 

01-79-0B-L 

1-80-1-Q 

1-80-1-Q 

02-73-0-Q 

02-73-0-Q 

02-73-0-Q 

02-85-0-Q 


(none) 

(none) 

i4-66-0-E 

4-82-0-E 

03-76-0-Q 

1-77-1-A 

1-66-0-L 

1-76-0-Q 

1-77-3-L 


1-80-1-E 

4-66-0-E 

01-74-1-L 

01-78-1-F 

1-77-2-L 

1-66-0-L 

1-71-2-Q 

1-74-2-Q 

1-82-2-Q 

1-82-4-L 

(none) 

4-66-0-E 

01-74-2-L 

01-80-0-L 

(none) 


VENT  PLENUM 
PASSAGE " 


SHIP  OFFICE 

MEDICAL  TREATMENT  WR ' 
MEDICAL  TREATMENT  WR  ‘ 
EMERGENCY  GEN  SERVIC ' 
EMERGENCY  GENERATOR ' 


PASSAGE 
PASSAGE 
VENT  PLENUM ' 
VENT  PLENUM ' 
FAN  ROOM " 
FAN  ROOM ' 
FAN  ROOM ' 
INCINERATOR  ROOM  ~ 


_ (weather  bulkhead) 

(weather  bulkhead) 
MAIN  MACHINERY  ROOM  ' 
AUXILIARY  MACHINERY ' 
STACK ' 

CREW  LOCKER 

CREW  mess' 
MMR  (UPTAKE) ' 
CREW  LOUNGE 


VENT  PLENUM 
MAIN  MACHINERY  ROOM ' 
MEDICAL  TREATMENT  WR 
EMERGENCY  GEN  SERVIC ' 
CPO  MESS  &  LOUNGE 


CREW  MESS  I 

95 

ENG  LOG  OFFICE  &  DC 

85,5 

DC  REPAIR  LKR  NO.  2 

57 

C.G.  LKR  W/ SINK 

!  38 

I _ 

CREWWR,  WC&SH 

104.5 

(weather  bulkhead) 

;  95 

i _ 

MAIN  MACHINERY  ROOM 

!  134.5 

CPO  SR 

50 

CREW  SR 

50 

(weather  overhead) 

50 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1> 


NPU 


S2U 


S3U 


S3U 


S3U 


821 


S4I 


S4I 


S4U 


S4U 


S4U 


831 


83U 


83U 


S3U 


841 


84U 


S3U 


83U 


83U 


82U 


82U 


000 


82U 


82U 


82U 


83U 


841 


S4U 


84U 


S4U 


831 


83U 


83U 


83U 


NPU 


NPU 


841 


84U 


83U 


S3U 


S3U 


82U 


841 


84U 


84U 


83U 


83U 


<2> 


83U 


<3> 


NSU 


82U 


83U 


83U 

83U 


83U 


831 


83U 


83U 


83U 


83U 


83U 


82U 


82U 


000 


82U 


82U 


82U 


83U 


83U 


S3U 


S3U 


83U 


NPU 


NPU 


83U 

83U 


83U 


82U 


83U 


83U 


Plan  ID 


1-77-3-L 


1-66-0-L 


1-77-1 -A 


1-80-1-E 


1-82-1-L 


1-82-3-L 


(none) 


4-66-0-E 


2-89-1-C 


01 -68-1 -L 


01-78-3-E 


(none) 


1-80-1-E 


1-76-0-Q 


1-77-1-A 


1-77-3-L 


1-82-1-1 


4-66-0-E 


1-80-1-Q 


1-82-0-L 


4-82-0-E 


1-66-0-L 


1-82-2-Q 


1-84-2-L 


1-85-1-L 


1-85-2-Q 


1-85-2-Q 


1-85-3-L 


1-85-4-L 


1-92-0-L 


4-82-0-E 


01-79-0A-L 


01-88-0-L 


01-88-1-L 


1-82-1-L 


4-82-0-E 


Compartment  Name 

Adjacent  Compartment 


CREW  LOUNGE 


CREWMES8 


CREW  LOCKER 


VENT  PLENUM 


CREWWR,  WC&SH 


CREWWR.  WC&8H 


(weather  bulkhead) 


MAIN  MACHINERY  ROOM 


ENGINEERING  CONTROL 


MEDICAL  TREATMENT  RO 


EMERGENCY  GENERATOR 


(weather  overhead) 


VENT  PLENUM 


MMR  (UPTAKE) 


CREW  LOCKER 


CREW  LOUNGE 


CREWWR,  WC&8H 


MAIN  MACHINERY  ROOM 


VENT  PLENUM 


PASSAGE 


AUXILIARY  MACHINERY 


CREW  MESS 


C.G.  LKRW/SINK 


COMPANIONWAY 


CREW  SR 


AFFF  STA. 


AFFF  STA. 


CREW  SR 


CREW  SR 


PASSAGE 


AUXILIARY  MACHINERY 


PASSAGE 


CREW  SR 


CREWWR.  WC&SH 


CREWWR,  WC&SH 


AUXILIARY  MACHINERY 


1-77-3-L 


1-80-1-E 


1-82-3-L 


1-85-1-L 


1-85-3-L 


4-82-0-E 


01-78-3-E 


1-82-2-Q 


1-77-2-L 


1-82-0-L 


1-82-4-L 


1-84-2-L 


4-82-0-E 


01-80-0-L 


01-84-2-L 


1.82-3-L 


1-77-3-L 


1-82-1-L 


CREW  LOUNGE 


VENT  PLENUM 


CREWWR,  WC&SH 


CREW  SR 


CREW  SR 


AUXILIARY  MACHINERY 


EMERGENCY  GENERATOR 


C.G.  LKRW/SINK 


CPO  MESS  &  LOUNGE 


PASSAGE 


CREWWR,  WC&SH 


COMPANIONWAY 


AUXILIARY  MACHINERY 


CREW  SR 


CREWWR.  WC&SH 


CREWWR,  WC&SH 


CREW  LOUNGE 


CREWWR,  WC&SH 


Area 

sqft 


Therm 

adj 


(CUI 


^LL) 


142.5 


55.1 


39.9 


51.3 


91.2 


95 


20 


113.1 


20 


80 


50 


(CUI 


:TH) 


39.9 


38 


39.9 


38 


16.8 


16 


(CUI 


:LP) 


57 


38 


38 


114 


95 


95 


38 


38 


38 


171 


136 


80 


34.4 


21.6 


(CUI 


•LW) 


57 


51.3 


38 


57 


76 


13.3 


56.4 


56.4 


(CUI 


:AG) 


38 


38 


38 


38 


16 


11.2 


4.8 


(CUI 


DN) 


91.2 


57 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  <3> 


NPU  NPU 

S2i  S3U 


S4t 

S4U 

S4U 


S2U 

Plan  ID 


1-85-3-L 

(none) 


4-82-0-E 
'01-78-3-E 
(none) 
1-82-4-L 
“  1-77-2-L 
'  1-82-2-Q 
■  1-84-2-L 


1-85-4-L 
(none) 
■4-82>0-E” 
'  01-80-0-L 


01-84~2>L 
(none) 
1-84-2-L 
■  1-82-0-L 
'  1-82-2-Q 
*  1-82-4-L 
'  1-85-4-L 


1-85-4-L 
■  4-82-0-E 
“  01-84-2-L 


Compartment  Name 

Adjacent  Compartment 


_ CREW  SR 

(weather  bulkhead) 


AUXILIARY  MACHINERY 

" _ EMERGENCY  GENERATOR 

(weather  overhead) 

'CREWWR,WC&Sll 

CPO  MESS  &  LOUNGE 
C.G.  LKRW/SINK 
COMPANIONWAY 


_ CREW  SR 

(weather  bulkhead) 
AUXILIARY  MACHINERY 
CREW  SR 


_ CREWWR,  WC&SH 

(weather  overhead) 

“  COMPANIONWAY 

PASSAGE 
C.G.  LKRW/SINK 
CREWWR.  WC&SH 
CREW  SR 


CREW  SR 
AUXILIARY  MACHINERY 
CREWWR,  WC&SH 


Therm 

adj 


3  Doors/ 
Hatches 


0  DJ 


DC 

Rating 


NO 


43.8 

27.6 

30 

(CUI 

104.5 

38 

19 


104.5 

57 

52.2 

16.8 


19.2 

30 

(CUI 

114 

38 


01-85-2-Q 

FOUL  WEATHER  GEAR  LK 

01-88-2-L 

CREW  SR 

1-85-1-L 

CREW  SR 

(CUI 

4-82-0-E 

AUXILIARY  MACHINERY 

1-82-0-L 

PASSAGE 

] 

1-82-1-L 

CREWWR.  WC&SH 

1-85-2-Q 

AFFF  STA. 

) 

1-85-3-L 

■  1-85-3-L 
4-82-0-E 

■01-78-3-E 

■  01-79-0B-L 

■  01-88-0-L 
■oi-88-l-L 

■  1-85-2-Q 
‘4-82-0-E 
‘  1-82-O-L 

1-82-0-L 


1-85-1-L 

■4-82-0-E 

■  01-79-0B-L 

■  01-88-0-L 

■  1-85-3-L 


1-82-3-L 

■  1-85-1-L 

■  1-85-1-L 
'  1-92-1-L 

(none) 

'4-82-0-E 


lAFFF  STA. 


CREW  SR 
CREW  SR 
AUXILIARY  MACHINERY 
EMERGENCY  GENERATOR 
PASSAGE 
CREW  SR 
CREWWR,  WC&SH 

AUXILIARY  MACHINERY 
PASSAGE 
PASSAGE 


CREW  SR 
AUXILIARY  MACHINERY 
PASSAGE 
CREW  SR 


ICREWSR 


CREWWR,  WC&SH 
CREW  SR 
CREW  SR 

_ CREW  SR 

(weather  bulkhead) 
AUXILIARY  MACHINERY 
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Table  B.2  Barrier  Data 


Barrier  Materials 
<1>  I  <2>  ^  <3> 


Plan  ID 


01-78-3-E 

"01-86-1-L 

"01-88-1-L 

(none) 

'  1^5-4-L 
"  1-82-0-L 
'  1-82-4-L 


Compartment  Name 

Adjacent  Compartment 


EMERGENCY  GENERATOR 
CREW  SR 

_ CREWWR,  WC&SH 

(weather  overhead) 


Therm 

adj 


Durab  |  Doors/  DC 
adj  I  Hatches  Rating 


CREW  SR 


PASSAGE 
CREWWR.  WC&SH 


8 

67.2 

(CUI  -  L5) 
38l 
104.5 


1-84-2-L 

COMPANIONWAY 

95 

1-84-2-L 

COMPANIONWAY 

38 

1-92-2-L 

CREW  SR 

(none) 

(weather  bulkhead) 

4-82-0-E 

AUXILIARY  MACHINERY 

01-84-2-L 

CREWWR,  WC&SH 

S2U 

S3U 

S3I 

01-88-2-L 
(none) 
1-92-0-L 
■  1-82-0-L 


1-92-1-L 
■  1-92-2-L 


PASSAGE 


_ CREW  SR 

(weather  overhead) 

PASSA^ 


CREW  SR 
CREW  SR  ■ 


01-79-0A-L 
'  01-92-0-L 


PASSAGE 
COMPANIONWAY  ‘ 


DWT 

Z 

DJ 

NC 

1-96-0-L 

CREW  SR 

114 

0 

0 

1-96-0-L 

CREW  SR 

104.5 

0 

0 

DJ 

1-96-1-L 

CREWWR,  WC&SH 

28.5 

0 

0 

1-97-2-Q 

FAN  ROOM 

95 

0 

0 

DJ 

1-102-2-A 

DECK  GEAR  STOREROOM 

38 

0 

0 

DJ 

4-92-0-E 

STERN  THRUSTER  MACHR 

151 

0 

0 

HS 

(none) 


1-92-1-L 

1-85-3-L 
1-92-0-L 
1-96-1 -L 
1-96-1-L 


CREW  SR 


(weather  overhead)  | 


CREW  SR 
PASSAGE 
CREWWR,  WC&SH 
CREWWR,  WC&SH 


124.8 


(CUI 

119.7 

72.2 

38 

28.5 


NPU 

NPU 

1-98-1-L 

CREWWR,  WC&SH 

81.7 

S2I 

S3U 

(none) 

(weather  bulkhead) 

110.6 

S4I 

4-92-0-E 

STERN  THRUSTER  MACHR 

15 

S4U 

(none) 

(weather  overhead) 

140.4 

1-92-2-L 

1-85-4-L 


CREW  SR 


CREW  SR 


(cut 

138.71 


1-92-0-L 

PASSAGE 

91.2 

0 

0 

DJ 

1-97-2-0 

FAN  ROOM 

57 

0 

0 

1-97-4-L 

CREWWR.  WC&SH 

76 

0 

0 

DJ 

(none) 

(weather  bulkhead) 

91.4 

0 

0 

4-92-0-E 

STERN  THRUSTER  MACHR 

29.7 

0 

0 

(none) 

(weather  overhead) 

137.3 

0 

, _ ^ 

1-96-0-L 

CREW  SR 

(CUI 

«L5) 

1-92-0-L 
"  1-92-0-L 
'  1-96-1-L 
'  1.102-0-E 
4-92-0-E 
(none) 


PASSAGE 
PASSAGE ' 
CREW  WR.  WC  &  SH  ' 
STEERING  GEAR  ROOM 
STERN  THRUSTER  MACHR ' 
(weather  overhead) 


114 

0 

Oi 

104.5 

0 

o;dj 

114 

0 

OiDJ 

104.5 

0 

0 

76 

0 

0 

132 

0 

0: 
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Barrier  Materials  Plan  ID 

Compartment  Name 

Area 

Therm 

Durab 

Doors/ 

DC 

<1>  <2>  <3> 

Adjacent  Compartment 

sqft 

adj 

adj 

Hatches 

Rating 

1-96-1-L  CREW  WR,  WC  &  SH _ 

1-92-0-L  PASSAGE 

1-92-1^  CREW  SR  ■ 

1-92-1 -L  _ CREW  SR 

1-96-0-1  CREW  SR 

1-98-1^  CREWWR.WC&SH 


1-102-0-E 

STEERING  GEAR  ROOM 

1 

4-92-0-E 

STERN  THRUSTER  MACHR 

d 

(none) 

(weather  overhead) 

1 

S3U 

S3U 

S4i 

NPU 

NPU 

S3U 

1-97-2-Q  FAN  ROOM _ 

1-92-0-L  PASSAGE 


1-92-2-L  CREW  SR 

1-97-4i  ■  CREWWR.WC&SH 


1-102-2-A  _ DECK  GEAR  STOREROOM 

(none)  ^  (weather  overhead) 


1-97-4-L  CREW  WR,  WC  &  SH _ 

1-92-2-L  CREW  SR 

1-97-2-Q  FAN  ROOM 


1-102-2-A 

DECK  GEAR  STOREROOM 

(weather  bulkhead) 

(none) 

(weather  overhead) 

1-98-1-L 

CREWWR,  WC&SH 

1-92-1 -L 
1-96-1 -L 


CREW  SR 
CREWWR,  WC&SH 


S3I 

S3U 

1-102-0-E 

STEERING  GEAR  ROOM 

66.5 

S2I 

S3U 

(none) 

(weather  bulkhead) 

77.5 

S4I 

(none) 

(weather  overhead) 

62.4 

1 1-102-0-E 

STEERING  GEAR  ROOM 

(CUI 

(CUI  « QF) 

95 1  0 


57 

95]  0 


57 

_ ^ _ 


(CUI  =  LW) 

76^  0 

95  0 


1-96-0-L 

■  1-96-1-L 
1-98-1 -L 

■  1-102-2-A 
'  1-105-2-Q 

(none) 

(none) 


CREW  SR 
CREW  WR,  WC  &  SH  ’ 
CREWWR,  WC  &  SH 
DECK  GEAR  STOREROOM ' 

_ LAUNDRY ' 

(weather  bolkhead) 
(weather  bulkhead) 


S2U 

S3U 

(none) 

(weather  bulkhead) 

61.4 

0 

0 

S4U 

(none) 

(weather  overhead) 

319.8 

0 

0 

1.102.2-A 

DECK  GEAR  STOREROOM 

(CUI  bAS) 

S3U 

S3I 

1-92-0-L 

PASSAGE 

38 

_0 

0 

DJ 

1-97-2-Q 
■  1-97-4-L 


1-102-0-E 
‘  1-105-2-Q 
(none) 
(none) 
1-105-2-Q 
■  1-102-0-E 
"  1-102-2-A 
(none) 
(none) 
(none) 

~  01-27-0-C 
(none) 
(none) 


FAN  ROOM 
CREWWR.  WC&SH 


STEERING  GEAR  ROOM 

_ LAUNDRY 

(weather  bulkhead) 
(weather  overhead) 


LAUNDRY 


STEERING  GEAR  ROOM 

_ DECK  GEAR  STOREROOM 

(weather  bulkhead) 
(weather  bulkhead) 
(weather  overhead) 
BUOY  DECK  CONTROL  BOOTH  ~~ 
(weather  bulkhead) 
(weather  bulkhead) 


57 
57 _ 


57 

129.2 

61.4 

88.8 

(CUI  B  QL] 

95] 

129.2 

66.5 
113.8 

103 

(CUI  =  C) 

544] 


HS 

X 
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Table  B.2  Barrier  Data 


Barrier  Materials 


S3I 

S3U 

S3U 

S3U 

S3I 

S3U 

S3I 

S3U 

S3I 

S3U 

S4U 

S4U 

S4U 

ggj 


— 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

(none) 

(weather  bulkhead) 

54.4 

(none) 

(weather  bulkhead) 

51 

3-23-0-0 

CRANE  PEDESTAL 

12.8 

(none) 

(weather  overhead) 

38.4 

01-57-0-Q 

WARD  ROOM  PANTRY 

(CUI 

1-57-3-Q 

DUMBWAITER  TRUNK 

25.5 

1-57-3-Q 

DUMBWAITER  TRUNK 

25.5 

1-57-3-Q 

DUMBWAITER  TRUNK 

25.5 

01-57-2-L 

CPO  SR 

51 

Therm  Durab  Doors  /  DC 
adj _ adj  Hatches  Ratir 


0  OIDJ  NC 


S3U 

01-60-0C-L 

01 -60-1 -L 

(none) 

(none) 

(none) 

1-57-0-L 

1-57-1-Q 

1-59-2-L 


02-57-0-L 

02-57-1-L 

02-59-2-L 

01-57-2-L 

01-57-0-Q 

01-57-4-L 

01-60-0C-L 

01-60-0C-L 

01-83-2-L 

(none) 

1-57-b-L 

1-57-2-1 

1-57-4-Q 

1-59-2-L 

1-60-2-A 

02-57-0-L 

02-57-0C-L 

02-57-2-L 

02-57-4-L 

02-59-2-L 

01-57.4-L 

01-57-2-L 

01-83-2-L 

(none) 


(none) 

1-57^-Q 

1-60-2-A 

1-6(M-A 

02-57-2-L 

02-57-4-L 

01-60-OA-L 

1-76-0-Q 

01-60-0B-L 


CPOSR 


PASSAGE 
WARDROOM  MESSROOM  & ' 
(weather  bulkhead) 
(weather  bulkhead) 
(weather  bulkhead) 
DECKWR&WC" 
GALLEY ' 
COMPANIONWAY ' 


CO  CABIN 
CO  SR ' 

_ COMPANIONWAY  ~ 

WARD  ROOM  PANTRY ' 
CPOWR,  WC,  SH' 
PASSAGE  ’ 
PASSAGE " 

_ CPO  SR  ~ 

(weather  bulkhead) 
DECKWR&WC' 
PASSAGE  ' 
CHANGE  ROOM  ' 
COMPANIONWAY  ' 
CHILL  STRM  ' 
CO  CABIN  ' 
PASSAGE 
XO  WR,  WC,  SH 
XO  SR 
COMPANIONWAY 


CPOWR,  WC,  SH 


PASSAGE 


CPO  SR 

86.7 

CPO  SR 

51 

(weather  bulkhead) 

51 

(weather  bulkhead) 

86.7 

CHANGE  ROOM 

36 

CHILL  STRM 

12.6 

FREEZE  STRM 

12.6 

XOWR,  WC,  SH 

15.6 

XO  SR 

45.6 

(CUI 

MMR  (UPTAKE) 

51 

PASSAGE 

34 
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Table  B.2  Barrier  Data 


Barrier  Materials  Plan  ID 

Compartment  Name 

Area 

Therm 

Durab 

Doors  / 

DC 

<1>  I  <2>  I  <3> 

Adjacent  Compartment 

sqft 

adj 

adj 

Hatches 

Rating 

01-79-0A-L 

1-66-0-L 

02-57-0A-L 

O2-57.OC-L 

02-73-0>Q 

(none) 

01-60-0B-L 


01-60-0A-L 

01-60-0C-L 


01-60-1-L 

01-66-2-L 


01-68^Q 

01-68-1-L 


01-83-2-L 

(none) 

1-66-0-L 

1-66-1-Q 


1-66-3-Q 

02-57-0C-L 

02-61-2-L 


02-66-0-C 

02-66-1-L 


01-60-0C.L 

01-57-0-Q 


PASSAGE 


PASSAGE 


PASSAGE 
CREW  mess' 
PASSAGE ' 
PASSAGE ■ 

_ FAN  ROOM " 

_ (weather  overhead) 


PASSAGE 
PASSAGE ' 


WARDROOM  MESSROOM  & 
PASSAGE ' 


SHIP  OFFICE 

MEDICAL  TREATMENT  RO ' 


_ CPO  SR 

(weather  bulkhead) 


CREW  MESS 
GALLEY  annex' 
SCULLERY " 
PASSAGE " 

companionway' 


RADIO  ROOM 
OFFICER  WR,WC,  SH' 


WARD  ROOM  PANTRY ' 


S2 

S3 

01-57-2-L 

CPO  SR 

35.7 

01-57-2-L 

CPO  SR 

34 

01-60-0B-L 

'OI-6O-I-L 


01-83-2-L 
'  1-57-2-L 
'  1-59-2-L 
'  02-57-0C-L 
'  02-59-2-L 


PASSAGE 
WARDROOM  MESSROOM  & 


CPO  SR 
PASSAGE 
COMPANIONWAY 
PASSAGE 
COMPANIONWAY 


S4U 

02-61-2-L 

COMPANIONWAY 

40 

0 

0 

01-60-1-L 

WARDROOM  MESSROOM  &  LOUNGE 

(CUI 

=  LL) 

S2U 

S2U 

S2U 

S2U 

S2U 

S3I 

S3U 

01-57-0-Q 

WARD  ROOM  PANTRY 

01-60-0B-L 

PASSAGE 

01-60-0C-L 

PASSAGE 

(none) 

(weather  bulkhead) 

1-57-1-Q 

GALLEY 

1-60-1-L 

GALLEY  WR&WC 

02-57-0-L 

CO  CABIN 

02-57-1 -L  1 

CO  SR 

02-63-1-L 

COWR,  WC.  SH 

01-66-2-L 

PASSAGE 

01-60-0A-L 

PASSAGE 

01-60-0B-L 

PASSAGE 

01-70-2-Q 

C.G.  LKR 

01-70-2-Q 

C.G.  LKR 

01-71-2-L 

CPO  WR,WC,  SH 

01-83-2-L 

(none) 


1-60-6A-A 

1-66-0-L 


_ CPO  SR 

(weather  bulkhead) 


DRY  PROVISION  STORER 
CREW  MESS 
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Table  B.2  Barrier  Data 


Barrier  Materials  Plan  ID 


<1>  <2>  <3> 


S4U  1-66-2-L 

S4U  02-66-2-L 

S4U  02-66-4-L 

S4U  02-69-2-Q 

"S4U  02-69-4-L 


Compartment  Name 


Adjacent  Compartment 

sqft 

COMPANIONWAY 

48.6 

OFFICER  WR,  WC.  SH 

37 

OFFICER  WR,  WC,  SH 

19 

CG  LKRW/SINK 

16 

OFFICER  SR 

7 

Therm 

adj 


Doors/ 

Hatches 


DC 

Rating 


01-68-0-Q 

SHIP  OFFICE 

(CUI 

=  QO) 

1-76-0-0 

MMR  (UPTAKE) 

34 

0 

0 

01-60-0A-L  : 

PASSAGE 

136 

0 

0 

01-60-0B-L 

PASSAGE 

85 

0 

0 

DJ 

NC 

01-68-1-L 

MEDICAL  TREATMENT  RO 

102 

0 

0 

01 -74-1 -L 

MEDICAL  TREATMENT  WR 

34 

0 

0 

S4U 

I 

S4U 

1-66-0-L 


1-66-1-Q 

02-57-0A-L 


02-66-0-C 

02-73-0-Q 


CREW  MESS 


GALLEY  ANNEX 
PASSAGE 


RADIO  ROOM 
FAN  ROOM 


S2U 


NSU 


NPU 

NPU 

SSI 


01-68-1-L 

MEDICAL  TREATMENT  ROOM 

01-60-0B-L 

PASSAGE 

01-68-0-0 

SHIP  OFFICE 

01-74-1 -L 

MEDICAL  TREATMENT  WR 

01-74-1 -L 

MEDICAL  TREATMENT  WR 

01-78-3-E 

EMERGENCY  GENERATOR 

(none) 

(weather  bulkhead) 

S4U 

1-66-0-L 

CREWMESS 

15£ 

S4U 

1-66-1-0 

GALLEY  ANNEX 

15 

S4U 

1-66-3-0 

SCULLERY 

2t 

S4U 

1-77-3-L 

CREW  LOUNGE 

02-57-0A-L 
'02-57-OB-L 
02-66-0-C 
■  02-66-1 -L 
02-69-1 -L 
02-73-0-0 
02-75-1-Q 


(none) 

01-70-2-Q 

■  01-66-2-L 

■  01-66-2-L 


01-71-2-L 

(none) 


1-60-6A-A 
■  1-66-2-L 


IC.G.  LKR 


PASSAGE 
PASSAGE 
RADIO  ROOM 
OFFICER  WR,WC,  SH 
OFFICER  SR 
FAN  ROOM 
PFD  &  SURVIVAL  SUIT 


_ (weather  overhead) 

PASSAGE 
_ PASSAGE 


_ CPOWR,  WC,  SH 

_ (weather  bulkhead) 


DRY  PROVISION  STORER 
COMPANIONWAY 


24 
32 
36 
12 
72 
4  . 

_ ^ _ 


20 1 

(CUI  ^AG) 
42;5] 

28.9 


02-69-4-L 
01-71-2-L 
'  01-60-0A-L 
01-66-2-L 
'  01-70-2-0 
"  01-74-2-L 
(none) 
1-66-0-L 


OFFICER  SR 


ICPO  WR,  WC,  SH 


PASSAGE 

51! 

PASSAGE 

42.5! 

C.G.  LKR 

42.5 

CPO  SR 

85 

(weather  bulkhead) 

51 

CREWMESS 

30 

ENG  LOG  OFFICE  &  DC 

24 

DC  REPAIR  LKR  NO.  2 

6 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1>  <2>  <3> 


S4U 

S4U _ 

S4U 


J  Plan  ID  Compartment  Name 

Adjacent  Compartment 


02-57-0A-L  PASSAGE 

"  02-69-4-L  OFFICER  SR 

~  02-73-0-Q  FAN  ROOM 

"  01-74-tt  MEDICAL  TREATMENT  WR.  WC  &  SH 
‘  1-76-0-Q  MMR  (UPTAKE)  “ 

~  1-76-0-Q  MMR  (UPTAKE) 

"  01-68-0-Q  SHIP  OFFICE ' 


Area 

sqft 


16 


Durab  Doors  / 
adj  Hatches 


0 

0 

0 


DC 

Rating 


01«68-0-Q 

SHIP  OFFICE 

51 

01-68-1-L 

MEDICAL  TREATMENT  RO 

17 

01 -68-1 -L 
01-78-1-F 


1-66-0-L 

1.77-1-A 

02-73-0-Q 

01-74.2-L 


01-60-0A-L 

01-71-2-L 

01-79-0A-L 


01-80-0-L 

(none) 

1-71-2-Q 

1-74-2-Q 


1-77-2-L 
02-69-4-L 
02-73-0-Q 
02-75-2-Q 
(none) 
01.78-1-F 
1-76-0-Q 
01 -74-1 -L 


01-78-3-E 
1-80-1-Q 
1-77-1 -A 
02-73-0-Q 
01-78-3-E 
1-76-0-Q 
01-68-1-L 
01-78-1-F 
01-79-0B-L 
01-79-0B-L 
1-80-1-Q 
1-80-1-Q 
01 -86-1 -L 
(none) 
1-77-3^ 
1-82-1-L 
1-82-3-L 
1-85-1-L 
1-85-3-L 
02-85-0-Q 
(none) 
01-79-0A-L 


1-76-0-Q 

01-60-0A-L 


MEDICAL  TREATMENT  RO 
EMERGENCY  GEN  SERVIC ' 


CREW  MESS 
CREW  locker" 
FAN  ROOM ' 


CPOSR 


PASSAGE 

cpowr.wc.sh" 

PASSAGE ' 


_ CREW  SR 

(weather  bulkhead) 
ENG  LOG  OFFICE  &  DC ' 
DC  REPAIR  LKR  NO.  2 


CPO  MESS  &  LOUNGE 
OFFICER  SR 
FAN  ROOM 

_ PFD  &  SURVIVAL  SUIT ' 

(weather  overhead) 
EMERGENCY  GEN  SERVICE  TK 

MMR  (UPTAKE) ' 
MEDICAL  TREATMENT  WR ' 


EMERGENCY  GENERATOR 
VENT  PLENUM 
CREW  LOCKER 
FAN  ROOM 

EMERGENCY  GENERATOR  ROOM 

MMR  (UPTAKE) 
MEDICAL  TREATMENT  RO 
EMERGENCY  GEN  SERVIC 
PASSAGE 
PASSAGE 
VENT  PLENUM 
VENT  PLENUM 

■ _ CREW  SR 

(weather  bulkhead) 
CREW  LOUNGE 
CREWWR,  WC&SH 
CREWWR.WC&SH 
CREW  SR 
CREW  SR 

“ _ INCINERATOR  ROOM 

(weather  overhead)  I 
'  PASSAGE  ! 
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Table  B.2  Barrier  Data 


Barrier  Materials 


<1> 


S3U 


000 


S2U 


S2U 


S2U 


S2U 


S3U 


S2U 


S2U 


S3I 


S3I 


S4U 


S4U 


S4U 


S4I 


S4I 


SSI 


<2> 


S3U 


S3U 


<3> 


S3U 


000 


S2U 


S2U 


S2U 


S2U 


S3U 


S2U 


S2U 


S3U 


Plan  ID 


01-74-2-L 


01-79-0B-L 


01-80-0-L 


01-84-2-L 


01-85-2-Q 


01-88-0-L 


01-88-0-L 


01-88-2-L 


01-92-0-L 


(none) 


(none) 


1-66-0-L 


1-82>0-L 


1-92-0-L 


02-85-0-Q 


(none) 


01-79-0B-L 


1-76-0-Q 


Compartment  Name 

Adjacent  Compartment 


CPO  SR 


PASSAGE 


CREW  SR 


CREWWR,  WC&SH 


FOUL  WEATHER  GEAR  LK 


CREW  SR 


CREW  SR 


CREW  SR 


COMPANIONWAY 


(weather  bulkhead) 


(weather  bulkhead) 


CREW  MESS 


PASSAGE 


PASSAGE 


INCINERATOR  ROOM 


(weather  overhead) 


PASSAGE 


MMR  (UPTAKE) 


Area 

sqft 


8.5 


51 


66.3 


27.2 


51 


68 


17 


68 


34 


51 


34 


24 


80 


24 


16 


112 


Therm 

adj 


(CUI 


:LP) 


68 


S3U 


S3I 


01-78-3-E 


EMERGENCY  GENERATOR 


17 


S3U 


S31 


01-78-3-E 


EMERGENCY  GENERATOR 


68 


000 


000 


01-79-0A-L 


PASSAGE 


51 


S2U 


S2U 


01 -86-1 -L 


CREW  SR 


34 


S2U 


S2U 


01-88-0-L 


CREW  SR 


73.1 


S2U 


S2U 


01 -88-1 -L 


CREWWR.  WC&SH 


62.9 


S4U 


1-85-1 -L 


CREW  SR 


56 


S4U 


1-85-2-0 


AFFF  STA. 


24 


S4I 


02-85-0-0 


INCINERATOR  ROOM 


56 


S41 


(none) 


(weather  overhead) 


24 


01-80-0-L 


CREW  SR 


(CUI 


:L2) 


NPU 


NPU 


01-74-2-L 


CPO  SR 


85 


S2U 


S2U 


01-79-0A-L 


PASSAGE 


66.3 


S3U 


S3U 


01-84-2-L 


CREWWR.  WC&SH 


85 


S3I 


S3U 


(none) 


(weather  bulkhead) 


66.3 


S4U 


1-77-2-L 


CPO  MESS  &  LOUNGE 


50 


S4U 


1-82-2-0 


C.G.  LKRW/SINK 


11.2 


S4U 


1-82-4-L 


CREWWR,  WC&SH 


16.8 


S4I 


(none) 


(weather  overhead) 


78 


1-80-1-0 


VENT  PLENUM 


(CUI 


:TH) 


S3U 


S3U 


1-76-0-0 


MMR  (UPTAKE) 


34 


S3U 


S3U 


1-76-0-0 


MMR  (UPTAKE) 


34 


S3U 


S3U 


01-78-1-F 


EMERGENCY  GEN  SERVIC 


34 


S3U 


S3I 


01-78-3-E 


EMERGENCY  GENERATOR 


34 


S3U 


S3I 


01-78-3-E 


EMERGENCY  GENERATOR 


34 


S3U 


S3I 


02-73-0-0 


FAN  ROOM 


34 


S3U 


S3U 


(none) 


(weather  bulkhead) 


34 


S3U 


S3U 


(none) 


(weather  bulkhead) 


34 


S4U 


1-80-1-E 


VENT  PLENUM 


16 


S4U 


03-76-0-0 


STACK 


S4U 


(none) 


(weather  overhead) 


01-83-2-L 


CPO  SR 


(CUI 


:L2) 


NPU 


NPU 


01-57-2-L 


CPO  SR 


51 


NPU 


NPU 


01-57-4-L 


CPOWR,  WC.  SH 


51 


S2U 


S2U 


01-60-0B-L 


PASSAGE 


17 


S2U 


S2U 


01-60-0C-L 


PASSAGE 


66.3 


DJ 


INC 


B-54 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S2U 

S2U 

01-66-2-L 

PASSAGE 

85 

0 

0 

SSI 

SSU 

(none) 

(weather  bulkhead) 

66.3 

0 

0 

S4U 

1-57-2-L 

PASSAGE 

23.4 

0 

0 

S4U 

1-60-2-A 

CHILL  STRM 

20.4 

0 

0 

S4U 

1-60-4-A 

FREEZE  STRM 

10.2 

0 

0 

S4U 

1-60-6B>A 

DRY  PROVISION  STORER 

39.6 

0 

0 

S4U 

02-57-0C-L 

PASSAGE 

15.6 

0 

0 

S4U 

02-6S-2-L 

OFFICER  SR 

78 

0 

0 

01-84-2-L 

CREWWR,WC&SH 

(CUl 

=  LW) 

_ 

S2U 

S2U 

01-79-0A-L 

PASSAGE 

27.2 

0 

0 

S3U 

SSU 

01-80-0-L 

CREW  SR 

85 

0 

0 

DJ 

^m\ 

S2U 

S2U 

01-85-2-Q 

FOUL  WEATHER  GEAR  LK 

51 

0 

0 

S2U 

S2U 

01-85-2-Q 

FOUL  WEATHER  GEAR  LK 

34 

0 

0 

S2U 

S2U 

01-88-2-L 

CREW  SR 

51 

0 

0 

DJ 

NC 

SSI 

SSU 

(none) 

(weather  bulkhead) 

78.2 

0 

0 

S4U 

1-82-2-Q 

C.G.  LKRW/SINK 

4.8 

0 

0 

S4U 

1-82-4-L 

CREWWR,WC&SH 

19.2 

0 

0 

S4U 

1-84-2-L 

COMPANIONWAY 

8 

0 

0 

S4U 

1-8S4-L 

CREW  SR 

36 

0 

0 

S4I 

(none) 

(weather  overhead) 

68 

0 

0 

01-85-2-Q 

FOUL  WEATHER  GEAR  LKR 

(CUl 

SAG) 

S2U 

01-79-0A-L 

PASSAGE 

51 

0 

0 

DJ 

NC 

S2U 

S2U 

01-84-2-L 

CREWWR.WC&SH 

51 

0 

0 

S2U 

S2U 

01-84-2-L 

CREWWR,WC&SH 

34 

0 

0 

SSU 

SSU 

01-88-2-L 

CREW  SR 

34 

0 

0 

S4U 

1-84-2-L 

COMPANIONWAY 

24 

0 

0 

S4! 

(none) 

(weather  overhead) 

24 

0 

0 

01-86-1-L 

CREW  SR 

(CUl 

sL2) 

SSU 

SSI 

01-78-3-E 

EMERGENCY  GENERATOR 

51 

0 

0 

S2U 

S2U 

01-79-0B-L 

PASSAGE 

34 

0 

0 

DJ 

NC 

NPU 

NPU 

01-88-1-L 

CREWWR.WC&SH 

68 

0 

0 

DJ 

NC 

NPI 

SSU 

(none) 

(weather  bulkhead) 

51 

0 

0 

SSI 

SSU 

(none) 

(weather  bulkhead) 

102 

0 

0 

S4I 

1-85-S-L 

CREW  SR 

72 

0 

0 

S4I 

(none) 

(weather  overhead) 

72 

0 

0 

01-88-0-L 

CREW  SR 

(CUl 

=  L2) 

S2U 

S2U 

01-79-0A-L 

PASSAGE 

68; 

0 

0 

SSU 

— 

SSU 

01-79-0A-L 

PASSAGE 

17 

0 

0 

S2U 

S2U 

01-79-0B-L 

PASSAGE 

73.1 

0 

0 

DJ 

NC 

NPU 

NPU 

01-88-1-L 

CREWWR.WC&SH 

68 

0 

0 

DJ 

NO 

SSU 

SSU 

01-92-0-L 

COMPANIONWAY 

56.1 

0 

0 

S4U 

1-82-0-L 

PASSAGE 

34.4 

0 

0 

S4U 

1-85-1-L 

CREW  SR 

18.4 

0 

0 

S4U 

1-85-2-Q 

AFFFSTA. 

16 

0 

0 

S4I 

02-85-0-Q 

INCINERATOR  ROOM 

17.2 

0 

0 

S4I 

(none) 

'  (weather  overhead) 

51.6 

0 

0 

01-88-14L 

CREWWR,WC&SH 

(CUl 

sLW) 

S2U 

S2U 

01-79-0B-L 

PASSAGE 

62.9 

0 

0 

NPU 

NPU 

01-86-1-L 

CREW  SR 

68 

0 

0 

DJ 

NC 

NPU 

NPU 

01-88-0-L 

CREW  SR 

68 

0 

0 

DJ 

NO 

SSU 

SSU 

01-92-0-L 

COMPANIONWAY 

20.4 

0 

0 

NPI 

SSU 

(none) 

(weather  bulkhead) 

42.5 

0 

0 

S4U 

1-82-0-L 

PASSAGE 

21.6 

0 

0 

S4U 

1-85-1-L 

CREW  SR 

29.6 

0 

0 

B-55 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 
sq  ft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S4I 

1-85-3-L 

CREW  SR 

8 

0 

0 

I 

S4i 

02-85-0-Q 

INCINERATOR  ROOM 

2.8 

0 

0 

\ 

S4I 

(none) 

(weather  overhead) 

56.4 

0 

0 

01-88-2-L 

CREW  SR 

(CUl 

=  L2) 

J 

S2U 

S2U 

01-79-0A-L 

PASSAGE 

68 

0 

0 

DJ 

NC 

S2U 

S2U 

01-84-2-L 

CREWWR,  WC  &  SH 

51 

0 

0 

DJ 

NC 

S3U 

S3U 

01-85-2-Q 

FOUL  WEATHER  GEAR  LK 

34 

0 

0 

S3i 

S3U 

(none) 

(weather  bulkhead) 

85 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

0 

S4U 

1-84-2-L 

COMPANIONWAY 

16 

0 

0 

— 

S4U 

1-85-4-L 

CREW  SR 

64 

0 

0 

S4I 

(none) 

(weather  overhead) 

80 

0 

0 

01-92-0-L 

COMPANIONWAY 

(CUl 

=  LP) 

J 

S2U 

S2U 

01-79-0A-L 

PASSAGE 

34 

0 

0 

DJ 

NC 

S3U 

mmm 

01-88-0-L 

CREW  SR 

56.1 

0 

0 

S3U 

01-88-1-L 

CREWWR,  WC&SH 

20.4 

0 

0 

S31 

S3U 

(none) 

(weather  bulkhead) 

76.5 

0 

0 

S3l 

S3U 

(none) 

(weather  bulkhead) 

34 

0 

0 

S4I 

1-92-0-L 

PASSAGE 

36 

0 

0 

HL 

X 

— 

HS 

Z 

S4U 

(none) 

(weather  overhead) 

36 

0 

0 

02-574)-L 

CO  CABIN 

(CUl 

eU) 

S2U 

02-57-0C-L 

PASSAGE 

34 

0 

0 

DJ 

NC 

NPU 

02-57-1-L 

CO  SR 

102 

0 

0 

DJ 

NO 

S2U 

S2U 

02-59-2-L 

COMPANIONWAY 

34 

0 

0 

S2U 

S2U 

02-59-2-L 

COMPANIONWAY 

34 

0 

0 

S2U 

S2U 

02-61-2-L 

companionwayI 

85 

0 

0 

NPU 

NPU 

02-63-1-L 

COWR,WC,  SH 

51 

0 

0 

S3U 

S31 

02-66-0-C 

RADIO  ROOM 

102 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

136 

0 

0 

S4U 

11-57-3-Q 

DUMBWAITER  TRUNK 

9 

0 

0 

S4U 

101-57-0-Q 

WARD  ROOM  PANTRY 

71 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

8 

0 

0 

S4U 

01-60-1-L 

WARDROOM  MESSROOM  & 

144 

0 

0 

S4U 

03-56-0A-C 

PILOTHOUSE 

229.3 

0 

0 

_ ^ _ 

S4U 

03-56-OB-C 

PILOT  HOUSE  (CHART  A 

2.7 

0 

0 

02-57-OA-L 

PASSAGE 

(CUl 

=  LP) 

_ 

000 

000 

02-57-0B-L  ^ 

PASSAGE 

34 

0 

0 

000 

000 

02-57-0C-L 

PASSAGE 

34 

0 

0 

S3U 

S3U 

02-66-0-C 

RADIO  ROOM 

136 

0 

0 

S2U 

S2U 

02-69-1 -L 

OFFICER  SR 

34 

0 

0 

— 

S2U 

S2U 

02-69-2-Q 

CG  LKRW/SINK 

34 

0 

0 

S3U 

S3U 

02-69-4-L 

OFFICER  SR 

34 

0 

0 

DJ 

INC 

S3U 

S3U 

02-73-0-Q 

FAN  ROOM 

170 

0 

0 

S4U 

01-60-0A-L 

PASSAGE 

16 

0 

0 

I 

S4U 

01-68-0-Q 

SHIP  OFFICE 

40 

0 

0 

I 

S4U 

01-68-1-L 

MEDICAL  TREATMENT  RO 

!  24 

0 

0 

i 

S4U 

01-71-2-L 

CPO  WR,  WC,  SH 

1  15 

0 

0 

S4I 

03-56-OA-C 

PILOTHOUSE;  16 

0 

0 

S4I 

03-56-OB-C 

PILOT  HOUSE  (CHART  A 1  40 

0 

0 

S4! 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

40 

0 

0 

02-57-0B-L 

PASSAGE 

'  (CUl 

«LP) 

000 

000 

02-57-0A-L 

PASSAGE 

34 

0 

0 

S2U 

S2U 

02-69-1 -L 

OFFICER  SR;  34 

0 

0 

|DJ 

NC  I 

B-56 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S3U 

S3U 

02-73-0-Q 

FAN  ROOM 

68 

0 

0 

DJ 

NC 

S3U 

S3U 

02-75-1 -Q 

PFD  &  SURVIVAL  SUIT 

34 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

34 

0 

0 

DWT 

Z 

S4U 

01-68-1-L 

MEDICAL  TREATMENT  RO 

32 

0 

0 

S4U 

(none) 

(weather  overhead) 

32 

0 

0 

02-57-OC.L 

PASSAGE 

(CUI 

=  LP) 

- 

S2U 

S2U 

02-57-0-L 

CO  CABIN 

34 

0 

0 

DJ 

NC 

000 

000 

02-57-OA-L 

PASSAGE 

34 

0 

0 

S2U 

S2U 

02-57-2-L 

XOWR,  WC,SH 

51 

0 

0 

S2U 

Kiiyii 

02-57-4-L 

XOSR 

35.7 

0 

DJ 

NC 

S2U 

i^mii 

02-59-2-L 

COMPANIONWAY 

34 

0 

_ 0^ 

S2U 

02-61 -2-L 

COMPANIONWAY 

0 

DJ 

NC 

S2U 

02-63-2-L 

OFFICER  SR 

0 

0 

DJ 

NC 

S3U 

S3U  1 

02-66-0-C 

RADIO  ROOM 

64.6 

0 

0 

DJ 

NC 

S2U 

02-66-2-L 

OFFICER  WR,WC.  SH 

47.6 

mimm 

S2U 

S2U 

02-69-2-Q 

CG  LKRW/SINK 

34 

0 

0 

DJ 

NC 

S3I 

S3U 

(none) 

(weather  bulkhead) 

34 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

32.4 

0 

0 

S4U 

01-60-0A-L 

PASSAGE 

24 

0 

0 

S4U 

01-60-0B-L 

PASSAGE 

14.4 

0 

0 

S4U 

01-60-0C-L 

PASSAGE 

24 

0 

0 

S4U 

01-83-2-L 

CPO  SR 

15.6 

0 

0 

S4U 

03-56-0A-C 

PILOT  HOUSE 

72 

0 

0 

S4U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

38.4 

0 

0 

02-57-1 -L 

CO  SR 

(CUI 

=  U) 

_ 

NPU 

NPU 

02-57-0-L 

CO  CABIN 

102 

0 

0 

DJ 

NO 

NPU 

02-63-1-L 

CO  WR,  WC.  SH 

93.5 

0 

0 

DJ 

NO 

S3U 

(none) 

(weather  bulkhead) 

102 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

93.5 

0 

0 

S4U 

01-57-0-Q 

WARD  ROOM  PANTRY 

36 

0 

0 

S4U 

01 -60-1 -L 

WARDROOM  MESSROOM  & 

36 

0 

0 

S4I 

03-56-0A-C 

PILOT  HOUSE 

96 

0 

0 

S4I 

(none) 

(weather  overhead) 

36 

0 

0 

02-57-2-L 

XOWR,WC,SH 

(CUI 

=  .LW) 

_ 

S2U 

S2U 

02-57-0C-L 

PASSAGE 

51 

0 

0 

NPU 

NPU 

02-57-4-L 

XO  SR 

51 

0 

0 

NPU 

NPU 

02-57-4-L 

XO  SR 

56.1 

0 

0 

DJ 

NO 

S3I 

S3U 

(none) 

(weather  bulkhead) 

56.1 

0 

0 

S4U 

01-57.2-L 

CPO  SR 

24 

0 

0 

S4U 

01-57-4-L 

CPOWR.WC.  SH 

15.6 

0 

0 

S4I 

03-56-0A-C 

PILOT  HOUSE 

39.6 

0 

0 

02-57-4-L 

XO  SR 

(CUI 

=  L1) 

S2U 

02-57-0C-L 

PASSAGE 

35.7 

0 

0 

DJ 

NC 

NPU 

02-57-2-L 

XOWR,WC.  SH 

51 

0 

0 

0 

DJ 

NO 

WgIdIM 

NPU 

02-63-2-L 

0 

S3! 

S3U 

(none) 

(weather  bulkhead) 

71.4 

0 

0 

S3i 

S3U 

(none) 

(weather  bulkhead) 

86.7 

0 

0 

S4U 

01-57-2-L 

CPO  SR 

16.8 

0 

0 

S4U 

— 

01-57-4-L 

CPOWR.WC,  SH 

45.6 

0 

0 

S4i 

03-56-0A-C 

PILOTHOUSE 

93.6 

0 

0 

S4I 

(none) 

(weather  overhead) 

19.8 

0 

0 

02-59-2-L 

COMPANIONWAY 

(CUI 

=  LP) 

S2U 

S2U 

02-57-0-L 

CO  CABIN 

34 

I  0 

0 

B-57 


Table  B.2  Barrier  Data 


Barrier  Materials 


I  Plan  ID  Compartment  Name 

1  Adjacent  Compartment 


02-57-0-L 

CO  CABIN 

34 

0 

02-57-0C-L 

PASSAGE 

34 

0 

02-61-2-L 

COMPANIONWAY 

34 

0 

S2U 

S2U 

S2U 

S2U 

S2U 

S2U 

S3U 

S3U 

S3U 

S3U 

S4U 

S4U 

S3f 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3I 

S3U 

S3I 

S3U 

S4U 

S4U 

01-57-0-Q 

01-57-2-L 

!01-60-0C-L 

03-56-0A-C 

02-61 -2-L 

02-57-0-L 

02-57-0C-L 

02-59-2-L 

02-66-0-C 

02-66-0-C 


01*€(M)B-L 

01-60-0C-L 

03-56-0A-C 

03-66-0-L 

03-66-01 -C 

02-63-1-L 

02-57-0-L 

02-57-1-L 

02-66-1 -L 


(none) 

01-60-1-L 

03-56-0A-C 

03-56-0B-C 

(none) 

02-63-2-L 

02-57-0C-L 

02-57-4-L 

02-66-2-L 

02-66^-L 

(none) 

01-83-2-L 

03-56-0A-C 

(none) 

02-66-0-C 

02-57-0-L 

02-57-0A-L 


02-57-0C-L 
02-61 -2-L 


02-61 -2-L 
02-66-1 -L 
02-69-1 -L 


01-60-OB-L 

01-68-0-Q 


01 -68-1 -L 
03-56-0B-C 
03-66-0-L 
03-66-01 -C 
02-66-1 -L 


WARD  ROOM  PANTRY 
CPO  SR ' 
PASSAGE  ■ 
PILOT  HOUSE 

COMPANIONWAY 

CO  CABIN  ‘ 
PASSAGE 
COMPANIONWAY ' 
RADIO  ROOM ' 
RADIO  ROOM  “ 


PASSAGE 
PASSAGE ■ 
PILOT  HOUSE " 
DECKWR&WC" 
ELEX,  1C  &  GYRO  ROOM  “ 
CO  WR,  WC,  SH 


CO  CABIN 

51 

CO  SR 

93.5 

OFFICER  WR.WC,  SH 

93.5 

(weather  bulkhead) 

51 

WARDROOM  MESSROOM  & 

36 

PILOT  HOUSE 

8.7 

PILOT  HOUSE  (CHART  A 

3.3 

(weather  overhead) 

54 

OFFICER  SR 


RADIO  ROOM 

CO  CABIN ' 
_ PASSAGE ' 


PASSAGE 

companionway' 


COMPANIONWAY 
OFFICER  WR.WC,  SH' 
OFFICER  SR ' 


PASSAGE 
SHIP  OFFICE ' 


MEDICAL  TREATMENT  RO 
PILOT  HOUSE  (CHART  a" 
DECKWR&WC' 
ELEX.  1C  &  GYRO  ROOM 
OFFICER  WR,WC,SH 


DJ 

NO 

PASSAGE 

66.3 

0 

0 

DJ 

NC 

XO  SR 

127.5 

0 

0 

OFFICER  WR,  WC,  SH 

56.1 

0 

0 

DJ 

NO 

OFFICER  WR.WC,  SH 

71.4 

0 

0 

(weather  bulkhead) 

66.3 

0 

0 

CPO  SR 

78 

0 

0 

PILOT  HOUSE 

46.8 

0 

0 

(weather  overhead) 

70.2 

0 

0 

NPU 

NPU 

02-63-1-L 

CO  WR.WC,  SH 

93.5 

0 

0 

_ 

S3U 

S3! 

02-66-0-C 

RADIO  ROOM 

47.6 

0 

0 

NPU 

NPU 

02-69-1 -L 

OFFICER  SR 

93.5 

0 

01 

DJ  1 

NO 

B-58 


Table  B.2  Barrier  Data 


Barrier  Materials 
<i>  I  <2>  ^  <3> 


S3I  S3U 


S31 

S3U 

S4U 

S4I 

S2U 

S2 

S2U 

S2 

Plan  ID 


(none) 

"  01-60-0B-L 
01-68-M 
03-56-0B-C 
(none) 

■  02-66-2-L 
"  02-57-0C-L 
02-63-2-L 


Compartment  Name 

Area 

Therm 

Durab 

Doors  / 

DC 

Adjacent  Compartment 

sq  ft 

adj 

adj 

Hatches 

Rating 

(weather  bulkhead) 

47.61 

0 

0 

PASSAGE 
MEDICAL  TREATMENT  RO 

_ PILOT  HOUSE  (CHART  A I 

(weather  overhead) 

OFFICER  WR,WC,  SH  T 

passage! 

OFFICER  SRi 


man 

02-66-4-L 

OFFICER  WR.WC,  SH| 

02-69-2-Q 
'  02-69-4-L 
‘  01-66-2-L 
'  03>56-0A>C 
(none) 
02-66-4-L 
"  02>63-2-L 
02-66-2-L 
■  02-69-4-L 


(none) 

"  01-66-2-L 
(none) 


02-69-1-L 


02-57-0A-L 

02-57-0B-L 

02-66-0-C 


02-66-1-L 
'  02-75-1 -Q 
(none) 
■01-68-1-L 
'  03-56-0B-C 
(none) 
02-69-2-Q 
'  02-57-0A-L 
■  02-57-0C-L 
'  02-66-2-L 
'  02-69-4-L 
'01-66-2-L 
"  03-56-0A-C 
'  02-69-4-L 
'  02-57-0A-L 
'  02-66-2-L 
'  02-66-4-L 
"  02-69-2-Q 
'  02-73-0-Q 


CG  LKRW/SINKI 
OFFICERS^" 

passage; 

■ _ PILOT  HOUSE! 

(weather  overhead)  I 

OFFICER  WR.WC,SH  jl 

OFFICER  SRj 
OFFICER  WR,WC,  SHI 
_ OFFICER  SR 


(weather  bulkhead)! 

■ _ PASSAGE  I 

(weather  overhead)  I 


OFFICER  SR  i  I 


PASSAGE 
PASSAGE 
RADIO  room  ; 


OFFICER  WR.WC,  SH{ 

■  _ PFD  &  SURVIVAL  SUITj 

(weather  bulkhead); 
MEDICAL  TREATMENT  ROj 

■  _ PILOT  HOUSE  (CHART  A I 

(weather  overhead)! 
CG  LKRW/SINK  H 

PASSAGE! 
PASSAGE! 
OFFICER  WR.WC,  SHI 
OFFICER  SRI 
PASSAGE! 
PILOTHOUSE! 


OFFICER  SR 


passage: 

OFFICER  WR.WC.  SH| 
OFFICER  WR.WC,  SHj 
CG  LKRW/SINK t 
FAN  ROOM! 


02-75-2-Q 

PFD  &  SURVIVAL  SUIT 

93.5 

(none) 

(weather  bulkhead) 

102 

01-66-2-L 

PASSAGE 

7 

01-70-2-Q 

C.G.  LKR 

!  17 

01-71-2-L 

CPO WR.WC,  SH 

36 

01-74-2-L 

CPOSR 

1  12 

03-56-0A-C 

PILOT  HOUSE 

16 

02-73-0-0 
'  1-76-0-0 


FAN  ROOM 


MMR  (UPTAKE); 


B-59 


Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 
sq  ft 

Therm 

adj 

Durab 

adj 

Doors  / 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S3U 

1-76-0-Q 

MMR  (UPTAKE) 

68 

0 

0 

S31 

1-76-0-Q 

MMR  (UPTAKE) 

68 

0 

0 

S3i 

S3U 

1-80-1-0 

VENT  PLENUM 

34 

0 

S3U 

S3U 

02-57-0A-L 

PASSAGE 

170 

0 

umi^Q 

S3U 

S3U 

02-57-0B-L 

PASSAGE 

68 

0 

DJ 

NO 

S2U 

S2U 

02-69-4-L 

OFFICER  SR 

34 

0 

1  0 

S2U 

S2U 

02-75-2-0 

PFD  &  SURVIVAL  SUIT 

34 

0 

S3! 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

WBBM 

DWT 

Z 

S3I 

S3U 

(none) 

(weather  bulkhead) 

51 

0 

S4U 

01-60-0A-L 

PASSAGE 

32 

0 

0 

S4U 

01-68-0-Q 

SHIP  OFFICE 

36 

0 

0 

S4U 

01 -68-1 -L 

MEDICAL  TREATMENT  RO 

4 

0 

0 

S4U 

01-71-2-L 

CPOWR.  WC.  SH 

8 

0 

0 

S4U 

01-74-1-L 

MEDICAL  TREATMENT  WR 

48 

0 

0 

S4I 

01-74-2-L 

CPO  SR 

24 

0 

0 

S4U 

01-78-1-F 

EMERGENCY  GEN  SERVIC 

16 

0 

0 

S4I 

03-76-0-Q 

STACK 

20 

0 

0 

S4I 

(none) 

(weather  overhead) 

148 

0 

0 

02-75-1-Q 

PFD  &  SURVIVAL  SUIT  LOCKER  “ 

(CUl  « AG) 

S3U 

S3U 

02-57-0B-L 

PASSAGE 

34 

0 

0 

S3U 

S3I 

02-69-1 -L 

OFFICER  SR 

93.5 

0 

0 

S3U 

S3U 

(none) 

(weather  bulkhead) 

93.5 

0 

0 

DWT 

Z 

S3U 

S3U 

(none) 

(weather  bulkhead) 

34 

0 

0 

S4U 

01-68-1-L 

MEDICAL  TREATMENT  RO 

24 

0 

0 

S4I 

(none) 

(weather  overhead) 

44 

0 

0 

02-75-2-0 

PFD  &  SURVIVAL  SUIT  LOCKER 

(CUl  =AG) 

S3U 

S3I 

02-69-4-L 

OFFICER  SR 

93.5 

0 

0 

S2U 

S2U 

02-73-0-Q 

FAN  ROOM 

34 

0 

0 

S3U 

S3U 

(none) 

(weather  bulkhead) 

93.5 

0 

0 

DWT 

z 

S3U 

S3U 

(none) 

(weather  bulkhead) 

34 

0 

0 

S4I 

01-74-2-L 

CPO  SR 

24 

0 

0 

S4I 

(none) 

(weather  overhead) 

44 

0 

0 

02-85-0-Q 

INCINERATOR  ROOM 

(CUl  =  QG) 

S3I 

S3U 

1-76-0-Q 

MMR  (UPTAKE) 

68 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

102 

0 

0 

DWT 

z 

S3I 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

17 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

17 

0 

0 

S4I 

01-78-3-E 

EMERGENCY  GENERATOR 

4 

0 

0 

S4I 

01-79-0A-L 

PASSAGE 

16 

0 

0 

S4I 

01-79-0B-L 

PASSAGE 

56 

0 

0 

S4I 

01-88-0-L 

CREW  SR 

17.2 

0 

0 

S4I 

01 -88-1 -L 

CREWWR.WC&SH 

2.8 

0 

0 

S4U 

(none) 

(weather  overhead) 

96 

0 

0 

03-56-0A-C 

PILOT  HOUSE 

(CUl  =  C)  1 

S2U 

S2U 

03-56-0B-C 

PILOT  HOUSE  (CHART  A  j  51 

0 

0 

000 

000 

03-56-OB-C 

PILOTHOUSE  (CHART A 

53.8 

0 

0 

DO 

o 

S3U 

03-66-0-L 

DECKWR&WC 

34 

0 

0 

DJ 

NC 

S2U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

115.6 

0 

0 

1 

S2U 

S2U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

51 

0 

0 

DJ  |NC 

S3I 

S3U 

(none) 

(weather  bulkhead) 

51 

0 

0 

i 

S3I 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

0 

DWT  |Z 

S3I 

S3U 

(none) 

(weather  bulkhead) 

76.5 

0 

0 
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Table  B.2  Barrier  Data 


[  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S3I 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

0 

S3i 

S3U 

(none) 

(weather  bulkhead) 

391 

0 

0 

S31 

S3U 

(none) 

(weather  bulkhead) 

68 

0 

0 

S31 

S3U 

(none) 

(weather  bulkhead) 

76.5 

0 

0 

S31 

S3U 

(none) 

(weather  bulkhead) 

200.6 

0 

0 

DWT 

Z 

S4U 

02-57-0-L 

CO  CABIN 

229.3 

0 

0 

S4I 

02-57-0A-L 

PASSAGE 

16 

0 

S4U 

02-57-0C-L 

PASSAGE 

72 

0 

0 

S4I 

02-57-1-L 

CO  SR 

96 

0 

0 

S4I 

02-57-2-1 

XOWR.WC,  SH 

39.6 

0 

0 

S4i 

02-57-4-L 

XO  SR 

93.6 

0 

0 

S4U 

02-59-2-L 

COMPANIONWAY 

16 

0 

0 

S4U 

02-61 -2-L 

COMPANIONWAY 

40 

0 

0 

HO 

O 

S4I 

02-63-1 -L 

CO  WR,  WC.  SH 

8.7 

0 

0 

S4I 

02-63-2-L 

OFFICER  SR 

46.8 

0 

0 

S4I 

02-66-2-L 

OFFICER  WR.WC.SH 

33.6 

0 

0 

S4U 

02-69-2-Q 

CGLKRW/SINK 

16 

0 

0 

S4I 

02-69^-L 

OFFICER  SR 

16 

0 

0 

S4I 

(none) 

(weather  overhead) 

723.6 

0 

0 

03-56-0B-C 

PILOT  HOUSE  (CHART  AREA) 

(CUI 

=  C) 

_ 

S2U 

S2U 

03-56-0A-C 

PILOT  HOUSE 

51 

0 

0 

000 

000 

03-56-0A-C 

PILOT  HOUSE 

53.8 

0 

0 

DO 

O 

S3U 

S3U 

03-66-0-L 

DECKWR&WC 

47.6 

0 

0 

S2U 

S2U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

68 

0 

0 

S31 

S3U 

(none) 

(weather  bulkhead) 

102 

0 

0 

S3I 

S3U 

(none) 

(weather  bulkhead) 

132.6 

0 

0 

S4U 

02-57-0-L 

CO  CABIN 

2.7 

0 

0 

S4I 

02-57-0A-L 

PASSAGE 

40 

0 

0 

S4I 

02-63-1 -L 

CO  WR.WC.SH 

3.3 

0 

0 

S4U 

02-66-0-C 

RADIO  ROOM 

96 

0 

0 

HS 

X 

S4U 

02-66-1-L 

OFFICER  WR,WC,  SH 

11.2 

0 

0 

S4I 

02-69-1 -L 

OFFICER  SR 

16 

0 

0 

S4I 

(none) 

(weather  overhead) 

169.2 

0 

0 

03-66-0-L 

DECKWR&WC 

i  (CUI 

=  LW) 

_ 

S3U 

S3U 

03-56-0A-C 

PILOT  HOUSE 

34 

0 

0 

DJ 

NC 

S3U 

S3U 

03-56-0B-C 

PILOT  HOUSE  (CHART  A 

47.6 

0 

0 

S3U 

S3U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

47.6 

0 

0 

S3U 

S3U 

03-66-01-C 

ELEX,  1C  &  GYRO  ROOM 

34 

0 

0 

S4U 

02-61 -2-L 

COMPANIONWAY 

4 

0 

0 

S4U 

02-66-0-C 

RADIO  ROOM 

18.4 

0 

0 

S4I 

(none) 

(weather  overhead 

22.4 

0 

0 

03-66-01-C 

ELEX,  1C  &  GYRO  ROOM 

(CUI 

=  C) 

S2U 

03-56-0A-C 

PILOT  HOUSE 

115.6 

0 

0 

S2U 

03-56-0A-C 

PILOT  HOUSE 

51 

0 

0! 

DJ 

NC 

S2U 

03-56-0B-C 

PILOT  HOUSE  (CHART  A 

68 

0 

0 

S3U 

S3U 

03-66-0-L 

DECKWR&WC 

47.6 

0 

0 

S3U 

S3U 

03-66-0-L 

DECKWR&WC 

34 

0 

0 

S31 

S3U 

(none) 

(weather  bulkhead) 

85 

0 

0 

S4I 

02-57-0A-L 

PASSAGE 

40 

0 

0 

S4U 

02-57-0C-L 

PASSAGE 

38.4 

0 

0 

S4U 

02-61 -2-L 

COMPANIONWAY 

4 

0 

0 

S4U 

02-66-0-C 

RADIO  ROOM 

31.2 

0 

0 

S4I 

(none) 

(weather  overhead) 

113.6 

0 

0 

03-76-0-Q 

STACK 

(CUI 

*TU) 

_ 
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Table  B.2  Barrier  Data 


1  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Area 

sqft 

Therm 

adj 

Durab 

adj 

Doors/ 

Hatches 

DC 

Rating 

<1> 

<2> 

<3> 

S3U 

S3U 

(none) 

(weather  bulkhead) 

0 

0 

S3U 

S3U 

(none) 

(weather  bulkhead) 

0 

0 

S3U 

S3U 

(none) 

(weather  bulkhead) 

0 

0 

S3U 

S3U 

(none) 

(weather  bulkhead) 

153 

0 

0 

S4U 

1-76-O-Q 

MMR  (UPTAKE) 

144 

0 

0 

S4U 

1  -80-1  -Q 

VENT  PLENUM 

8 

0 

0 

S4f 

02-73-0-Q 

FAN  ROOM 

20 

0 

0 

S4U 

(none) 

(weather  overhead) 

216 

0 

0 

B-62 


Table  B.3  Fire  Safety  Objectives 


Plan  ID 

Compartment  Name 

Qi||g23Hi 

(Cargo  Hold) 

CARGO  HOLD 

(Gear  Locker) 

CHAIN  LOCKER  SUMP 

CHAIN  LOCKER 

CHAIN  LOCKER 

CREW  LOCKER 

C.G.  LKRW/SINK 

01-70-2-Q 

C.G.  LKR 

01-85-2<l 

FOUL  WEATHER  GEAR  LKR 

02-69-2-Q 

CG  LKRW/SINK 

02-75-1-Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

02-75-2-Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

CUI=AR 

(Refrigerated  Storage) 

1-60-2-A 

CHILL  STRM 

1-60-4-A 

FREEZE  STRM 

CUI=AS 

(Storeroom) 

3-57-0-A 

SUPPLY  DEPT.  STOREROOM  NO.  2 

2-21-1-A 

SUPPLY  DEPT  STOREROOM  NO.  1 

2-50-1 -A 

ENGINEER  STOREROOM 

2-57-2-A 

SHIP  STORE 

1-0-0-A 

BOATSWAIN  STOREROOM  NO.  1 

1-6-1-A 

BOATSWAIN  STOREROOM  NO.  2 

QQUQIIII 

ATON  STRM 

DRY  PROVISION  STOREROOM 

1-60-6B-A 

DRY  PROVISION  STOREROOM 

1-102-2-A 

DECK  GEAR  STOREROOM 

CUI=C 

(Ship  Control/Communications) 

2-89-1 -C 

ENGINEERING  CONTROL  CENTER 

01-27-0-C 

BUOY  DECK  CONTROL  BOOTH 

02-66-0-C 

RADIO  ROOM 

03-56-0A-C 

PILOT  HOUSE 

03-56-0B-C 

PILOT  HOUSE  (CHART  AREA) 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

CUI=EM 

(Main  Propulsion  -  Mechanical) 

4-12-0-E 

BOWTHRUSTER  MCHRY  ROOM 

2 

24 

0.0272 

4-66-0-E 

MAIN  MACHINERY  ROOM 

2 

26 

0.0272 

4-92-0-E 

STERN  THRUSTER  MACHRY  ROOM 

2 

24 

0.0272 

1-102-0-E 

STEERING  GEAR  ROOM 

2 

26 

0.0272 

CUI=K 

(Hazardous  Material  Storage) 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

1 

0.0013 

QQggilii 

(Senior  Officer’s  Cabin) 

CO  CABIN 

3 

15 

CO  SR 

3 

15 

0.0008 

02-57-4-L 

XO  SR 

3 

15 

0.0008 

CUI=L2 

(Officer/CPO  Quarters) 

01-57-2-L 

CPO  SR 

3 

15 

0.0008 

01-74-2-L 

CPOSR 

3 

15 

0.0008 

01-80-0-L 

CREW  SR 

3 

15 

0.0008 

01-83-2--L 

CPO  SR 

3 

15 

0.0008 

01 -86-1 -L 

CREW  SR 

3 

15 

0.0008 

01-88-0-L 

CREW  SR 

3 

15 

0.0008 

01-88-2-L 

CREW  SR 

3 

15 

0.0008 

02-63-2-L 

OFFICER  SR 

3 

15 

0.0008 
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Table  B.3  Fire  Safety  Objectives 


Plan  ID 

Compartment  Name 

MAL 

Rating 

FAL 

(Years) 

FREQ 

EB 

02-^9-1-L 

OFFICER  SR 

3 

15 

02-69-4-L 

OFFICER  SR 

3 

15 

CUNL5 

(Crews  Berthing) 

1^5-1-L 

CREW  SR 

3 

15 

0.0008 

1-85-3-L 

CREW  SR 

3 

15 

0.0008 

1-85-4.L 

CREW  SR 

3 

15 

0.0008 

lESnSH 

CREW  SR 

3 

15 

0.0008 

CREW  SR 

3 

15 

0.0008 

1-96-0-L 

CREW  SR 

3 

15 

0.0008 

CUI=LL 

(Wardroom/Mess/Lounge  Areas) 

1-66-0-L 

CREW  MESS 

2 

24 

1-77-2-L 

CPO  MESS  &  LOUNGE 

3 

16 

1-77-3-L 

CREW  LOUNGE 

3 

16 

0.0008 

01-60-1-L 

WARDROOM  MESSROOM  &  LOUNGE 

2 

24 

CUNLM 

(Medical/Dental  Spaces) 

01-68«1.L 

MEDICAL  TREATMENT  ROOM 

2 

22 

0.0004 

CUI=LP 

(Passageway/Staircase/Vestibule) 

3-21-0-L 

PASSAGE 

3 

16 

0.0001 

PASSAGE 

3 

16 

0.0001 

PASSAGE 

3 

16 

0.0001 

PASSAGE 

3 

16 

0.0001 

2-48-1-L 

PASSAGE 

3 

16 

0.0001 

VESTIBULE 

3 

16 

PASSAGE 

3 

16 

IQiSQH 

1-12-1 A-L 

PASSAGE 

3 

16 

PASSAGE 

3 

16 

0.0001 

RQraH 

COMPANIONWAY 

3 

16 

0.0001 

EQHEBi 

VESTIBULE 

3 

16 

0.0001 

1-21-3-L 

COMPANIONWAY 

3 

16 

0.0001 

1-57-2-L 

PASSAGE 

3 

16 

0.0001 

1-59-2-L 

COMPANIONWAY 

3 

16 

0.0001 

1-66-2-L 

COMPANIONWAY 

3 

16 

1-82-0-L 

PASSAGE 

3 

16 

1-84-2-L 

COMPANIONWAY 

3 

.  16 

1-92-0-L 

PASSAGE 

3 

16 

01-60-0A-L 

PASSAGE 

3 

16 

01-60-0B-L 

PASSAGE 

3 

16 

0.0001 

01-60-0C-L 

PASSAGE 

3 

16 

0.0001 

r.Tg;T;MM 

PASSAGE 

3 

16 

0.0001 

PASSAGE 

3 

16 

0.0001 

01-79-0B-L 

PASSAGE 

3 

16 

0.0001 

01-92-0-L 

COMPANIONWAY 

3 

16 

0.0001 

02-57-0A-L 

PASSAGE 

3 

16 

0.0001 

02-57-0B-L 

PASSAGE 

3 

16 

0.0001 

02-57-0C-L 

PASSAGE 

3 

16 

0.0001 

02-59-2-L 

COMPANIONWAY 

3 

16 

0.0001 

02-61-2-L 

COMPANIONWAY 

3 

16 

0.0001 

CUI=LW 

(Sanltaiy  Spaces) 

1-57-0-L 

DECKWR&WC 

4 

8 

1-57-4-Q 

CHANGE  ROOM 

4 

8 

Bilslsiiidli 

1-60-1-L 

GALLEY  WR&WC 

4 

8 

1-82-1-L 

CREWWR,WC&SH 

4 

8 

0.0002 

1  -82-3-L 

CREWWR,  WC&SH 

4 

8 

0.0002 

1-82-4-L 

CREWWR,  WC&SH 

4 

8 

0.0002 
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Table  B.3  Fire  Safety  Objectives 


Plan  ID 

Compartment  Name 

MAL 

Rating 

FAL 

(Years) 

FREQ 

EB 

1-96-1-L 

CREWWR,  WC&SH 

4 

8 

1-97-4-L 

CREWWR,WC&SH 

4 

8 

1-98-1-L 

CREWWR,  WC&SH 

4 

8 

CPOWR.WC,  SH 

4 

8 

mggggi 

qeqsehi 

CPOWR.WC,  SH 

4 

8 

IIQIgQiSI 

MEDICAL  TREATMENT  WR,  WC  &  SH 

4 

ESIISIH 

CREWWR,  WC&SH 

4 

CREWWR,  WC&SH 

4 

XOWR.WC,  SH 

4 

OQjOESI 

02-63-1 -L 

COWR.WC,  SH 

4 

ISIIH 

02-66-1 -L 

OFFICER  WR.WC.SH 

4 

8 

^212231 

02-66-2-L 

OFFICER  WR,WC,  SH 

4 

8 

lOSSESl 

02-6&4-L 

OFFICER  WR,WC,  SH 

4 

8 

DECKWR&WC 

4 

8 

0.0002 

QQBSflH 

(Aux  Machinery  Spaces) 

EE^SSii 

AUXILIARY  MACHINERY  ROOM 

2 

22 

0.0029 

POTABLE  WATER  PUMP  ROOM 

2 

24 

0.0029 

SOR  PUMP  ROOM 

2 

23 

0.0029 

SOR  MACHINERY  ROOM 

2 

23 

0.0029 

2-57-4-E 

WATER  SUPPLY  EQPT  ROOM 

2 

22 

0.0029 

1-18-1-Q 

D.C.  REPAIR  LKR  NO.  1 

2 

24 

0.0029 

1-18-2-Q 

AFFF  STA. 

2 

24 

0.0029 

1-74-2-Q 

DC  REPAIR  LKR  NO.  2 

2 

24 

0.0029 

1-85-2-Q 

AFFF  STA. 

2 

24 

0.0029 

CUI=QE 

(Emergency  Aux  Generator  Spaces) 

01 -78-1 -F 

EMERGENCY  GEN  SERVICE  TK 

4 

8 

m2SESH 

BTBTgaJM 

EMERGENCY  GENERATOR  ROOM 

2 

24 

QSSsSH 

(Fan  Room) 

FAN  ROOM 

2 

22 

332^2311 

FAN  ROOM 

2 

22 

|[|Q22291 

(Galley/Pantry/Scullery) 

GALLEY 

2 

26 

3322^1 

1-66-1-Q 

GALLEY  ANNEX 

2 

26 

0.0026 

1-66-3-Q 

SCULLERY 

2 

.  26 

0.0026 

01-57-0-Q 

WARD  ROOM  PANTRY 

2 

26 

0.0026 

02-85-0-Q 

INCINERATOR  ROOM 

4 

8 

0.0026 

(Laundry) 

LAUNDRY 

3 

16 

0.0031 

CUI=Q0 

(Office  Spaces) 

1-71-2-Q 

ENG  LOG  OFFICE  &  DC  CENTRAL 

2 

22 

0.0004 

01-68-0-Q 

SHIP  OFFICE 

2 

22 

0.0004 

CUNQS 

(Shops) 

■■■■ 

2-57-1 -Q 

MACHINE  SHOP 

2 

20 

2-59-1-Q 

ELEC/ELEX  WORKSHOP  &  STORERM 

2 

20 

0.0018 

1-12-3-Q 

BOATSWAIN  SHOP 

2 

20 

0.0018 

1-21-2-Q 

ATON  SHOP 

2 

23 

0.0018 

CUI=TH 

(Trunks/Hoists/Dumbwaiters) 

3-23-0-Q 

CRANE  PEDESTAL 

2 

22 

0.0001 

1-19-2-T 

ESC  TRUNK 

4 

8 

0.0001 

1-57-3-Q 

DUMBWAITER  TRUNK 

3 

13 

0.0001 

1-80-1-E 

VENT  PLENUM 

3 

13 

0.0001 

1-80-1-Q 

VENT  PLENUM 

3 

13 

0.0001 

CUI=TU 

(Stacks/Engine  Uptakes) 

1-76-0-Q 

MMR  (UPTAKE) 

3 

16 

0.0013 
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Table  B.3  Fire  Safety  Objectives 


Plan  ID 

Compartment  Name 

MAL 

Rating 

FAL 

(Years) 

FREQ 

EB 

03-76-0-Q 

STACK 

2 

21 

CUI=V 

(Voids/Cofferdams) 

4-17-2-V 

VOID 

4 

8 

4-37-2-V 

VOID 

4 

8 

4-39-0-V 

VOID 

4 

8 

0.0001 

4-39-OA-V 

VOID 

4 

8 

0.0001 

4-39-OC-V 

VOID 

4 

8 

0.0001 

3-51^V 

VOID 

4 

8 

0.0001 

2-39-0-V 

COFFERDAM 

4 

8 

0.0001 

2-39-2-V 

VOID 

4 

8 

0.0001 

2-48-0-V 

COFFERDAM 

4 

8 

CUI=W 

(Water  Tank  (empty)) 

4-21-OA-W 

SW  BALLAST  TANK 

4 

8 

4-21-OB-W 

SW  BALLAST  TANK 

4 

8 

SW  BALLAST  TANK 

4 

8 

4-30-3-W 

SW  BALLAST  TANK 

4 

8 

4-3(M-W 

SW  BALLAST  TANK 

4 

8 

4-48-OA-W 

SW  BALLAST  TANK 

4 

8 

4-48-OB-W 

SW  BALLAST  TANK 

4 

8 

4-48-OC-W 

SW  BALLAST  TANK 

4 

8 

4-57-OA-W 

SW  BALLAST  TANK 

4 

8 

4-57-OB-W 

SW  BALLAST  TANK 

4 

8 

4-57-OC-W 

SW  BALLAST  TANK 

4 

8 

0.0004 

SEA  BAY 

4 

8 

0.0004 

SW  BALLAST  TANK 

4 

8 

0.0004 

4-6-OA-W 

SW  BALLAST  TANK 

4 

8 

0.0004 

4-6-OB-W 

SW  BALLAST  TANK 

4 

8 

0.0004 

4-6-OC-W 

SW  BALLAST  TANK 

4 

8 

0.0004 

2-25-1 -WW 

POTABLE  WATER  (CARGO) 

4 

8 

0.0004 

2-25-2-W 

POTABLE  WATER  (SHIP) 

4 

8 

0.0004 
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Table  B-4  Fire  Detection 


Plan  ID  ICompartment  Name 


CUNAA  (Cargo  Hold) 


2-3aO-AA  CARGO  HOLD 


CUI=AG  (Gear  Locker) 


3«6-0-Q  CHAIN  LOCKER  SUMP 


2-6-1 -Q  CHAIN  LOCKER 


2-6-2-Q  CHAIN  LOCKER 


1.77.1-A  CREW  LOCKER 


1-82-2-Q  C.G.LKF?W/SiNK 
01-70-2-Q  C,G.  LKR 


01-85-2-0  FOUL  WEATHER  GEAR  LKR 


02-69-2-Q  CGLKRW/SINK 


02-75-1-Q  PFD  &  SURVIVAL  SUIT  LOCKER _ 


02-75-2-Q  PFD  &  SURVIVAL  SUIT  LOCKER 


CUI^^AR  (Refrigerated  Storage) 


1-60-2-A  CHILL  STRM 


1^0^,A  FREEZE  STRM _ 

CUNAS  (Storeroom) 


3-57-0-A  SUPPLY  DEPT.  STOREROOM  NO.  2 


2-21-1-A  SUPPLY  DEPT  STOREROOM  NO.  1 


2-50-1 -A  ENGINEER  STOREROOM 
2-57-2-A  SHIP  STORE 

1-0-0-A  BOATSWAIN  STOREROOM  NO.  1 

l^e^t^A  BOATSWAIN  STOREROOM  NO.  2 

1-18^A  ATONSTRM 


1-60-6A-A  DRY  PROVISION  STOREROOM _ 


1-60-6B-A  DRY  PROVISION  STOREROOM 


1  -1 02-2-A  DECK  GEAR  STOREROOM _ 

CUNC  (Ship  Control/Communications) 


2-89-1 -C  ENGINEERING  CONTROL  CENTER 
01-27-0^  BUOY  DECK  CONTROL  BOOTH 


02-66-0-C  RADIO  ROOM 
03-56-0A-C  PILOT  HOUSE 


03-56-0B-C  PILOT  HOUSE  (CHART  AREA) 
03-66-01-C  ELEX.  1C  &  GYRO  ROOM 


CUI=EM  (Main  Propulsion  -  Mechanical) 


4-12-0-E  BOWTHRUSTER  MCHRY  ROOM  ^ 
4-66-0-E  MAIN  MACHINERY  ROOM 


STERN  THRUSTER  MACHRY  ROOM 


STEERING  GEAR  ROOM 


CUNK  (Hazardous  Material  Storage) 

1-6^2^  FLAM.  LIQ.  STOREROOM 


(Senior  Officer's  Cabin) 


CO  CABIN 


02-57-1-L  CO  SR 


02-57-4-L  XO  SR 


CUNL2  (Officer/CPO  Quarters) 
01-57-2-L  CPOSR 
01-74-2-L  CPOSR 


01-80-0-L  CREW  SR 
01-83-2-L  CPO  SR 


01-86-1 -L  CREW  SR 
01-88-0-L  CREW  SR 


01-88-2-L  CREW  SR 
02-63-2-L  OFFICER  SR 


Detection 

Systems 


%  Time  Monitored 


at  Sea  In  Port 


Est  Minutes  to  Detect 


1  Smoke 


1  Smoke 


1  Temp 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 

2  Smoke 


1  Smoke 


1  Smoke 


2  Smoke 
9  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 
1  Smoke 


1  Smoke 
1  Smoke 


1  Smoke 
1  Smoke 


14 

14 

14 

14 

15 

16 

15 

16 

Table  B-4  Fire  Detection 


Plan  ID 

Compartment  Name 

02-69-1 -L 

OFFICER  SR 

02-69-4-L 

OFFICER  SR 

lEOSSHi 

(Crews  Berthing) 

CREW  SR 

1-85-3-L 

CREW  SR 

1-85-4-L 

CREW  SR 

1-92-1-L 

CREW  SR 

1-92-2-L 

CREW  SR 

1-96-0-L 

CREW  SR 

CUI=LL 

(Wardroom/Mess/Lounge  Areas) 

1-66-0-L 

CREW  MESS 

1-77-2-L 

CPO  MESS  &  LOUNGE 

1-77-3-L 

CREW  LOUNGE 

01-60-1-L 

WARDROOM  MESSROOM  &  LOUNGE 

CUI-LM 

(Medical/Dental  Spaces) 

01-68-1-L 

MEDICAL  TREATMENT  ROOM 

CUI=LP 

(Passageway/Staircase/Vestibule) 

3-21-0-L 

PASSAGE 

2-21-0-L 

PASSAGE 

2-36-1-L 

PASSAGE 

2-39-1-L 

PASSAGE 

2-48-1-L 

PASSAGE 

2-53-1 -L 

VESTIBULE 

2-57-0-L 

PASSAGE 

1-12-1A-L 

PASSAGE 

1-12-1B-L 

PASSAGE 

1-15-1-L 

COMPANIONWAY 

1-21-1-L 

VESTIBULE 

1-21-3-L 

COMPANIONWAY 

1-57-2-L 

PASSAGE 

1-59-2-L 

COMPANIONWAY 

1-66-2-L 

COMPANIONWAY 

1-82-0-L 

PASSAGE 

1-84-2-L 

COMPANIONWAY 

1-92-0-L 

PASSAGE 

01-60-OA-L 

PASSAGE 

01-60-0B-L 

PASSAGE 

01-60-0C-L 

PASSAGE 

01-66-2-L 

PASSAGE 

01-79-OA-L 

PASSAGE 

01-79-0B-L 

PASSAGE 

01-92-0-L 

COMPANIONWAY 

02-57-0A-L 

PASSAGE 

PASSAGE 

PASSAGE 

02-59-2-L 

COMPANIONWAY 

02-61 -2-L 

COMPANIONWAY 

CUI=LW 

(Sanitary  Spaces) 

1-57-0-L 

DECKWR&WC 

1-57-4-Q 

CHANGE  ROOM 

1-60-1-L 

GALLEY  WR&WC 

1-82-1 -L 

CREWWR,WC&SH 

1-82-3-U 

CREWWR,WC&SH 

1-82-4-L 

CREWWR,  WC&SH 

Detection 

Systems 


1  Smoke 


1  Smoke 


2  Smoke 


2  Smoke 


2  Smoke 


2  Smoke 


2  Smoke 


2  Smoke 


2  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Temp 


1  Smoke 


1  Smoke 


1  Smoke 


None 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


1  Smoke 


None 
1  Smoke 


None 


1  Smoke 


None 


1  Smoke 


1  Smoke 


1  Smoke 


%  Time  Monitored 


In  Port 


95 


95 


Est  Minutes  to  Detect 


in  Port 


1 


1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

None 

20 

15 

12 

13 

1  Smoke 

95 

95 

1 

1 
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Table  B-4  Fire  Detection 


Plan  ID  Compartment  Name  _ 


1-96-1-L  CREWWR.WC&SH 


1-97-4-L  CREW  WR,  WC  &  SH 


1>98-1-L  CREWWR.WC&SH _ 

01-57-4-L  CPO  WR,  WC,  SH 


01-71-2-L  CPO  WR,  WC.  SH 


01 -74-1 -L  MEDICAL  TREATMENT  WR.  WC  &  SH 

Oi-^^L  CREWWR.WC&SH _ 


01-88-1-L  CREWWR.WC&SH 


02-57-2-L  XO  WR,  WC,  SH _ 

02-63-1  -L  CO  WR,  WC,  SH 

02-66^1-1  OFFICER  WR.WC.  SH 


02-66-2-L  OFFICER  WR,  WC,  SH 


02-66-4-L  OFFICER  WR,  WC,  SH _ 

03^6-0-L  deck  WR  &  WC 


CUI=QA  |(Aux  Machinery  Spaces) 


4-82-0-E  AUXILIARY  MACHINERY  ROOM 
2-21-2-Q  POTABLE  WATER  PUMP  ROOM 


2-48-2-E  SOR  PUMP  ROOM 


SOR  MACHINERY  ROOM  _ 


WATER  SUPPLY  EQPT  ROOM 


D.C.  REPAIR  LKR  NO.  1 


AFFF  STA. 

DC  REPAIR  LKR  NO.  2 


AFFF  STA. 


(Emergency  Aux  Generator  Spaces) 


EMERGENCY  GEN  SERVICE  TK 
EMERGENCY  GENERATOR  ROOM 


(Fan  Room) 


FAN  ROOM _ _ 

FAN  ROOM _ 

CUI-QG  UGalley/Pantry/Scullery) 


1-57-1-Q  GALLEY 

1-66-1-Q  GALLEY  ANNEX 

1-66-3-Q  SCULLERY 


01-57-0-Q  WARD  ROOM  PANTRY 


02-85-0-Q  INCINERATOR  ROOM 


CUI=:QL  (Laundry) 


1-105-2-Q  LAUNDRY 


CUI-QO  (Office  Spaces) 

1-71-2-Q  ENG  LOG  OFFICE  &  DC  CENTRAL 


01-68-0-Q  SHIP  OFFICE 


CUI^QS  (Shops) 


2-57-1-Q  MACHINE  SHOP 

2-59-1-Q  ELEC/ELEX  WORKSHOP  &  STORERM 


1-12-3-Q  BOATSWAIN  SHOP 


1-21-2-Q  ATON  SHOP _ 

CUI-TH  (Trunks/Hoists/Dumbwaiters) 


3-23-0-Q  CRANE  PEDESTAL 


1-19-2-T  ESC  TRUNK 


1-57-3-Q  DUMBWAITER  TRUNK 


1-80-1-E  VENT  PLENUM 


1-80-1-Q  VENT  PLENUM 

CUI=TU  (Stacks/Engine  Uptakes) 

1-76-0-Q  MMR  (UPTAKE) 


1-18-1-0 


1-18-2-0 


1-74-2-0 


1-85-2-0 


CUNQE 


01-78-1-F 


01-78-3-E 


CUI=QF 


Detection 

Systems 


None 


None 


%  Time  Monitored 
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Table  B-4  Fire  Detection 


Plan  ID 

Compartment  Name 

Detection 

Systems 

1  %  Time  Monitored 

at  Sea 

In  Port 

at  Sea 

in  Port 

STACK 

None 

0 

0 

16 

16 

(Voids/Cofferdams) 

|4-17-2-V 

VOID 

0 

0 

16 

16 

eesssh 

VOID 

0 

0 

16 

16 

lOESSSHI 

VOID 

None 

0 

0 

16 

16 

4-39-OA-V 

VOID 

None 

0 

0 

16 

16 

4-39-OC-V 

VOID 

0 

0 

16 

16 

mssm 

VOID 

None 

0 

0 

16 

16 

2-39-0-V 

COFFERDAM 

None 

0 

0 

16 

16 

2-39-2-V 

VOID 

None 

0 

16 

16 

2-48-0-V 

COFFERDAM 

None 

0 

0 

16 

16 

CUNW 

(Water  Tank  (empty)) 

4-21-OA-W 

SW  BALLAST  TANK 

0 

0 

16 

16 

SW  BALLAST  TANK 

0 

0 

16 

16 

|gME.!«lM 

SW  BALLAST  TANK 

0 

0 

16 

16 

4-30-3-W 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4-3(M-W 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4-48-OA-W 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4-48-OB-W 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4-48-OOW 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4.57-OA-W 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4-57-OB-W 

SW  BALLAST  TANK 

None 

0 

0 

16 

16 

4-57-OC-W 

SW  BALLAST  TANK 

0 

0 

16 

16 

4-80-0-W 

SEA  BAY 

0 

16 

16 

4-0-0-W 

SW  BALLAST  TANK 

None  1 

0 

0 

16 

16 

4-6-OA-W 

SW  BALLAST  TANK 

0 

0 

16 

16 

SW  BALLAST  TANK 

0 

0 

16 

16 

SW  BALLAST  TANK 

None  1 

0 

0 

16 

16 

2-25-1 -WW 

POTABLE  WATER  (CARGO) 

||[|Q|^Q||||||| 

0 

0 

16 

16 

2-25-2-W 

POTABLE  WATER  (SHIP) 

0 

0 

16 

16 
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Table  B.5  Automated  and  Manual  Fire  Protection  Systems 


Manual  Firefighting  Equipment  (Available) 

Plan  ID 

Compartment  Name 

Fixed  Systems 
(installed) 

Portable 

Extinguishers 

Hose /AFFF 

Fire  Main 

(Cargo  Hold) 

CARGO  HOLD 

1  Water  Sprinkler 

None 

None 

2SW 

CUI^AG 

(Gear  Locker) 

3-6-O-Q 


1-77.1-A 


1-82-2-Q 


01-70-2-Q 


01-85-2-Q 


02-69-2-Q 


02-75-1 -Q 


02-75-2-Q 


CUI=AR 


1-60-2-A 


1^0-4-A 


CUNAS 


3-57-0-A 


2-21-1-A 


2-50-1-A 


2-57-2-A 


1-0-0-A 


1-6-1nA 


8-4- 

0-6/ 


EB 

Qg 


1-102-2-A 


01-27-0-C 


02-66-0-C 

03-56-0A-C 


03-56-0B-C 


03-66-01 -C 


CUt»EM 


4-12-0-E 


4-66-0-E 

4-92-0-E 


1-102-0-E 


CUI=K 


1-6-2-A 


CUNL1 


02-57-0-L 


02-57-1-L 


02-57^L 


CUI=L2 


01-57-2-L 


01-74-2-L 


01-80-0-L 


01-83-2-L 


01-86-1-L 


CHAIN  LOCKER  SUMP 


CHAIN  LOCKER 


CHAIN  LOCKER 


CREW  LOCKER 


C.G.  LKRW/SINK 
C.G.  LKR 


FOUL  WEATHER  GEAR  LKR 


CG  LKRW/SINK 

PFD  &  SURVIVAL  SUIT  LOCKER 

PFD  &  SURVIVAL  SUIT  LOCKER 


(Refrigerated  Storage) 
CHILL  STRM 
FREEZE  STRM 


(Storeroom) 


SUPPLY  DEPT.  STOREROOM  NO.  2 


SUPPLY  DEPT  STOREROOM  NO.  1 


ENGINEER  STOREROOM 


SHIP  STORE 

BOATSWAIN  STOREROOM  NO.  1 


BOATSWAIN  STOREROOM  NO.  2 


ATON  STRM 

DRY  PROVISION  STOREROOM 


DRY  PROVISION  STOREROOM 


DECK  GEAR  STOREROOM 


(Ship  Control/Communications) 
ENGINEERING  CONTROL  CENTER 


BUOY  DECK  CONTROL  BOOTH 


RADIO  ROOM 


PILOT  HOUSE 


PILOT  HOUSE  (CHART  AREA) 


ELEX,  1C  &  GYRO  ROOM _ 

(Main  Propulsion  -  Mechanical) 
BOWTHRUSTER  MCHRY  ROOM 


MAIN  MACHINERY  ROOM 


STERN  THRUSTER  MACHRY  ROOM 


STEERING  GEAR  ROOM 


(Hazardous  Material  Storage) 
FLAM.  LIQ.  STOREROOM 


(Senior  Officer's  Cabin) 


CO  CABIN 
CO  SR 
XO  SR 


|(Officer/CPO  Quarters) 
CPO  SR 
CPO  SR 


ICREW  SR 


CPO  SR 
CREW  SR 


1  AFFF  Sprinkler 


1  AFFF  Sprinkler.  1  C02 
Total  Flooding 
1  AFFF  Sprinkler 


1  AFFF  Sprinkler 


1  AFFF.  1  SW 


1  AFFF.  1  SW 


None 


Table  B.5  Automated  and  Manual  Fire  Protection  Systems 


Plan  ID  Icompartment  Name  _ 


01-88-0-L  CREW  SR _ 

01-88-2-L  CREW  SR  ^ 

02-63-2-L  OFFICER  SR _ _ 


02-69-1-L  [OFFICER  SR _ 


OFFICER  SR  _ 

(Crews  Berthing) _ 


1^5-1-L  [CREW  SR  _ 


1-85-3-L  CREW  SR _ 

1-85-4-L  CREW  SR _ 


1-92-1-L  [CREW  SR _ _ 


1-92-2-L  CREW  SR  _ _ 

1-96-0-L  CREW  SR _ _ 

CUI-LL  (Wardroom/Mess/Lounge  Areas) 


1>66-0-L  CREW  MESS  _ 

1»77-2-L  CPO  MESS  &  LOUNGE 

1-77-3-L  CREW  LOUNGE 

01-60-U;  WARDROOM  MESSROOM  &  LOUNGE^ 


CUI=LM  (Medical/Dental  Spaces) _ 

01 -68-1 -L  MEDICAL  TREATMENT  ROOM 


CUI=LP  [(Passageway/Staircase/Vestibule) 


3-21-0-L  PASSAGE  _ _ 

2-21 -Oi  PASSAGE _ _ 


2-36-1 -L  PASSAGE _ _ 


2-39-1 -L  PASSAGE  _ 

2-48-1-L  "  PASSAGE  _ _ 

2-53-1 -L  VESTIBULE 


2-57-0-L  [PASSAGE  _ 


1-12-1A-L  PASSAGE _ 

1.12-1B-L  PASSAGE 


1-15-1-L  COMPANIONWAY _ 


VESTIBULE _ 

COMPANIONWAY  ^ 


1-57-2-L  [PASSAGE  _ 


1.59-2-L  companionway  _ 

1-66-2i  COMPANIONWAY 


1-82-0-L  [PASSAGE  _ _ 


1-84-2-L  COMPANIONWAY  _ 

1-92-0-L  PASSAGE 


01-60-OA-L  [PASSAGE _ _ 


01-60-0B-L  PASSAGE 


01-60-0C-L  PASSAGE _ _ 


01  -66-2-L  PASSAGE _ _ 


01-79-0A-L  PASSAGE  _ 


01-79-0B-L  PASSAGE _ _ 

01-92-0-L  COMPANIONWAY  _ 

02-57-0A-L  PASSAGE  ^ 


02-57-0B-L  PASSAGE _ 


02-57-0C-L  PASSAGE _ 

02-59-^  COMPANIONWAY 


02-61-2-L  COMPANiONWAY _ _ 

CUI=LW  (Sanltaiy  Spaces) 

1-57-at  DECKWR&WC  _ 


Fixed  Systems 
(Installed) 


None 


None 

None 


Manual  Firefighting  Equipment  (Available) 


Portable 

Extinguishers  Hose  /  AFFF  Fire  Main 


None  I  None 


None 
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Table  B.5  Automated  and  Manual  Fire  Protection  Systems 


Plan  ID  Compartment  Name  _ 


1-57-4-Q  CHANGE  ROOM _ 

GALLEY  WR  &  WC _ 

1-82.1-L  CREW  WR.  WC  &  SH 


1-82-3-L  CREWWR.WC&SH  _ 


1-82-4.L  CREWWR.WC&SH _ 


1-96-1-L  CREW  WR,  WC  &  SH  _ 


1-97^L  CREW  WR,  WC  &  SH 


1>98-1-L  CREWWR.WC&SH _ 

01-57-4-L  CPO  WR,  WC,  SH  _ 


01-71-2-L  CPOWR,WC,  SH 


MEDICAL  TREATMENT  WR.  WC  &  SH 

CREWWR.WC&SH 

CREWWR,WC&SH 


02-57-2-L  IXO  WR,  WC,  SH _ 


02-63-1-L  CO  WR.  WC,  SH 
02-66-1-L  OFFICER  WR,  WC,  SH 


02-66-2-L  OFFICER  WR,  WC,  SH 


02-66-4-L  OFFICER  WR,  WC,  SH _ _ 

03-66-0-L  DECK  WR  &  WC 


CUl=QA  (Aux  Machinery  Spaces) 


4-82-0-E  AUXILIARY  MACHINERY  ROOM 
2-21 -2-Q  POTABLE  WATER  PUMP  ROOM 


2-48-2-E  SOR  PUMP  ROOM 

2-49-0-E  SOR  MACHINERY  ROOM 

2-57-4-E  WATER  SUPPLY  EQPT  ROOM  _ 


1-18-1-Q  p.C.  REPAIR  LKR  NO.  1 


1-18-2-Q  AFFFSTA. 

1-74-2-Q  DC  REPAIR  LKR  NO.  2 


1-85-2-Q  AFFF  STA. 


(Emergency  Aux  Generator  Spaces) 
EMERGENCY  GEN  SERVICE  TK 


01-78-3-E  lEMERGENCY  GENERATOR  ROOM 


CUI-QF  (Fan  Room) 

1-97-2-0  FAN  ROOM  _ 


02-73-0-Q  FAN  ROOM 


CUI^QG  (Galley/Pantry /Scullery) 


1-57-1-0  GALLEY  _ 


1-66-1-0  GALLEY  ANNEX  _ 


1-66-3-0  SCULLERY 


01-57-0-0  WARD  ROOM  PANTRY  _ 


02-85-0-0  INCINERATOR  ROOM  _ 


CUI=QL  (Laundry)  _ 


1-105-2-0  LAUNDRY  > _ 


CUI=QO  (Office  Spaces) 

1-71-2-0  ENG  LOG  OFFICE  &  DC  CENTRAL 


01-68-0-0  SHIP  OFFICE _ 

CUI=QS  (Shops) _ 

2-57-1-0  MACHINE  SHOP 


2-59-1  -O  ELEC/ELEX  WORKSHOP  &  STORERM 


1-12-3-0  BOATSWAIN  SHOP _ 

1-21-^  ATON  SHOP 


Manual  Firefighting  Equipment  (Available) 

Fixed  Systems  Portable 

(Installed)  Extinguishers  Hose  /  AFFF  Fire  Main 


None  1  PKP  None 


1  AFFF  Sprinkler.  1  C02  1  C02, 1  Halon 
Total  Flooding  3  PKP 

None 


None 

1  AFFF  Sprinkler 
None 


None 


1  AFFF.  1  SW 


None 


None 


None 


None 


None 


Table  B.5  Automated  and  Manual  Fire  Protection  Systems 


Plan  ID 

Compartment  Name 

Fixed  Systems 
(Installed) 

Manual  Firefighting  Equipment  (Available) 

Portable 

Extinguishers 

Hose/AFFF 

Fire  Main 

CUI=TH 

(Trunks/Holsts/Dumbwaiters) 

3-23-0-Q 

CRANE  PEDESTAL 

None 

None 

None 

1-19-2-T 

ESC  TRUNK 

None 

None 

None 

1.57.3-Q 

DUMBWAITER  TRUNK 

None 

None 

None 

None 

1-80-1-E 

VENT  PLENUM 

None 

None 

None 

1^0-1-Q 

VENT  PLENUM 

None 

None 

None 

CUNTU 

(Stacks/Engine  Uptakes) 

1-76-0-Q 

MMR  (UPTAKE) 

None 

None 

None 

None 

03-76-0-Q 

STACK 

None 

None 

None 

None 

CU!=V 

(Voids/Cofferdams) 

4-17-2-V 

VOID 

None 

None 

None 

None 

4-37-2-V 

VOID 

None 

None 

None 

None 

4-39-0-V 

VOID 

None 

None 

None 

None 

4-39-OA-V 

VOID 

None 

None 

None 

None 

4-39-OC-V 

VOID 

None 

None 

None 

None 

3-51-0-V 

VOID 

None 

None 

None 

None 

2-39-0-V 

COFFERDAM 

None 

None 

None 

None 

2-39-2-V 

VOID 

None 

None 

None 

None 

2-48-0-V 

COFFERDAM 

None 

None 

None 

None 

(Water  Tank  (empty)) 

4-21 -OA-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-21 -OB-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-21 -OC-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-30-3-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4.30-4-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-48-OA-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-48-OB-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

SW  BALLAST  TANK 

None 

None 

None 

None 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-57-OB-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-57-OC-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

ElMi&H 

SEA  BAY 

None 

None 

None 

None 

4-0-0-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-6-OA-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-6-OB-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

4-6-OC-W 

SW  BALLAST  TANK 

None 

None 

None 

None 

2-25-1-WW 

POTABLE  WATER  (CARGO) 

None 

None 

None 

None 

2-25-2-W 

POTABLE  WATER  (SHIP) 

None 

None 

None 

None 
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Table  B.6.1  Probability  of  Flame  Termination  (In-Port) 


Compartment  Name 

CUI=AA 

(Cargo  Hold)  Frequency  of  EB=0.0001 

2-30-0-AA 

CARGO  HOLD 

imm 

(Gear  Locker)  Frequency  of 

EB-0.0010 

CHAIN  LOCKER  SUMP 

CHAIN  LOCKER 

2-6-2-Q 

CHAIN  LOCKER 

1-77-1-A 

CREW  LOCKER 

C.G.  LKRW/SINK 

C.G.  LKR 

01-85-2-Q 

FOUL  WEATHER  GEAR  LKR 

02-69-2-Q 

CG  LKRW/SINK 

PFD  &  SURVIVAL  SUIT  LOCKER 

likMS^SsIH 

PFD  &  SURVIVAL  SUIT  LOCKER 

CUI=AR 

(Refrigerated  Storage)  Frequency  of 
EB=0.0009 

1-60-2-A 

CHILL  STRM 

1-60-4-A 

FREEZE  STRM 

CUI=AS 

(Storeroom)  Frequency  of  £8^0.0009 

3-57-0-A 

SUPPLY  DEPT.  STOREROOM  NO.  2 

2-2M-A 

SUPPLY  DEPT  STOREROOM  NO.  1 

2-50-1-A 

ENGINEER  STOREROOM 

2-57-2-A 

SHIP  STORE 

1-0-0-A 

BOATSWAIN  STOREROOM  NO.  1 

1-6-1-A 

BOATSWAIN  STOREROOM  NO.  2 

|Q28^H 

ATON  STRM 

DRY  PROVISION  STOREROOM 

1-60^B-A 

DRY  PROVISION  STOREFtOOM 

1-102-2-A 

DECK  GEAR  STOREROOM 

CUI=C 

(Ship  Control/Communications) 
Frequency  of  EB-0.0012 

2-89-1 -C 

ENGINEERING  CONTROL  CENTER 

01-27-0-C 

BUOY  DECK  CONTROL  BOOTH 

02-66-0-C 

RADIO  ROOM 

03-56-0A-C 

PILOT  HOUSE 

03-56-0B-C 

PILOT  HOUSE  (CHART  AREA) 

03-66-01-C 

ELEX,  1C  &  GYRO  ROOM 

CUI=EM 

(Main  Propulsion  -  Mechanical) 
Frequency  of  EB=0.0272 

4-12-0-E 

BOWTHRUSTER  MCHRY  ROOM 

MAIN  MACHINERY  ROOM 

ES^S|H|| 

STERN  THRUSTER  MACHRY  ROOM 

1-102-0-E 

STEERING  GEAR  ROOM 

CUI=K 

(Hazardous  Material  Storage) 
Frequency  of  EB=0.0013 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

CUI=L1 

(Senior  Officers  Cabin)  Frequency  of 
EB=0.0008 

02-57-0-L 

CO  CABIN 

02-57-1-L 

CO  SR 

02-57-4-L 

XO  SR 
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Table  B.6.1  Probability  of  Flame  Termination  (In-Port) 


Plan  ID 

Compartment  Name 

|EB 

|TBAR 

IDBAR 

CUI=L2 

(Officer/CPO  Quarters)  Frequency  of 
EB:=0.0008 

01-57-2-L 

CPO  SR 

50 

55 

30 

01-74-2-L 

CPO  SR 

50 

55 

30 

01-80-0-L 

CREW  SR 

50 

55 

30 

01-83-2-L 

CPO  SR 

50 

55 

30 

01-86-1-L 

CREW  SR 

50 

55 

30 

01-88-0-L 

CREW  SR 

50 

55 

30 

01-88-2-L 

CREW  SR 

50 

55 

30 

02-63-2-L 

OFFICER  SR 

55 

KBI 

02-69-1-L 

OFFICER  SR 

mm 

55 

30 

02-69^L 

OFFICER  SR 

55 

30 

CUI=L5 

(Crews  Berthing)  Frequency  of 
EB=0.0008 

■ 

1-85-1-L 

CREW  SR 

59 

lESES^H 

CREW  SR 

mm 

59 

35 

CREW  SR 

59 

35 

CREW  SR 

59 

59 

35 

1-92-2-L 

CREW  SR 

59 

35 

1-96-O.L 

CREW  SR 

59 

35 

CUI=LL 

(Wardroom/Mess/Lounge  Areas) 
Frequency  of  EBs=0.0008 

IB 

1-66-0-L 

CREW  MESS 

34 

1-77.2-L 

CPO  MESS  &  LOUNGE 

31 

34 

18 

1-77-3-L 

CREW  LOUNGE 

31 

34 

18 

01-60-1-L 

WARDROOM  MESSROOM  &  LOUNGE 

31 

34 

18 

CUI=LIVI 

(Medical/Dental  Spaces)  Frequency  of 
EB==0.0004 

01-68-1 -L 

MEDICAL  TREATMENT  ROOM 

35 

38 

21 

CUI=LP 

(Passageway/StalrcaseA^estibule) 
Frequency  of  EB=0,0001 

PASSAGE 

79 

79 

71 

PASSAGE 

79 

79 

71 

PASSAGE 

79 

79 

71 

PASSAGE 

79 

79 

71 

2-48-1 -L 

PASSAGE 

79 

71 

2-53-1 -L 

VESTIBULE 

86 

^mBm 

2-57-0-L 

PASSAGE 

79 

mm 

1-12-1A-L 

PASSAGE 

79 

79 

71 

1-12-1B-L 

PASSAGE 

79 

79 

71 

1-15-1-L 

COMPANIONWAY 

86 

86 

77 

1-21-1-L 

VESTIBULE 

86 

86 

77 

1-21-3-L 

COMPANIONWAY 

86 

86 

77 

1-57-2-L 

PASSAGE 

79 

79 

71 

1-59-2-L 

COMPANIONWAY 

86 

1-66-2-L 

COMPANIONWAY 

86 

mm 

1-82-0-L 

PASSAGE 

79 

79 

mm 

1-84-2-L 

COMPANIONWAY 

86 

71 

1-92-0-L 

PASSAGE 

79 

79 

71 

01-60-0A-L 

PASSAGE 

79 

79 

71 

01-60-0B-L 

PASSAGE 

79 

79 

71 

01-60-0C-L 

PASSAGE 

79 

79 

71 

01-66-2-L 

PASSAGE 

79 

79 

71 

01-79-0A-L 

PASSAGE 

79 

79 

71 

Table  B.6.1  Probability  of  Flame  Termination  (In-Port) 


Plan  ID  ICompartinent  Name 


01-79-0B-L 


01-92^L 

02-57-0A-L 


02-59-2-L 

02-61-2-L 


1-57-0-L 

1-57-4-Q 


1-60-M 

1-82-1-L 


1-82-3-L 

1-62-4-L 


1-98-1-L 


01-57-4-L 

01-71-2-L 


01-74-1.L 

01-84-2-L 


01-88-1-L 

02.57-2-L 


02-63-1-L 

02-66-1-L 


02-66-2-L 

02-^6-4-L 


03-66-0-L 

CUI=QA 


4-82-0-E 

2-21-2-Q 


2-48-2-E 

2-49-0-E 


2-57-4-E 

1-18-1-0 


1-18-2-0 

1-74-2-0 


1-85-2-0 

CUI=QE 

01-78-1-F 


^TTB? 


1-97-2-0 

02-73-0-0 


CUI-QG 


PASSAGE 

COMPANIONWAY 

PASSAGE 


PASSAGE _ 

PASSAGE 


COMPANIONWAY 

COMPANIONWAY 


(Sanitary  Spaces)  Frequency  of 
EB=0.0002 


DECKWR&WC _ 

CHANGE  ROOM 


GALLEY  WR&WC _ 

CREWWR.WC&SH 
CREWWR.  WC&SH 
CREWWR.  WC&SH 


CREWWR,  WC&SH 
CREWWR.  WC&SH 
CREWWR.  WC&SH 


CPO  WR,WC,  SH 
CPO  WR,  WC.  SH 


MEDICAL  TREATMENT  WR.  WC  &  SH 
CREWWR,  WC&SH 


CREWWR.  WC&SH _ 

XO  WR.WC,  SH 


COWR,  WC,  SH 
OFFICER  WR,WC.  SH 


OFFICER  WR.WC,  SH _ 

OFFICER  WR,WC,  SH 

DECKWR&WC _ 

(Aux  Machinery  Spaces)  Frequency 
of  EB=0.0029 

AUXILIARY  MACHINERY  ROOM 
POTABLE  WATER  PUMP  ROOM 


SOR  PUMP  ROOM 
SOR  MACHINERY  ROOM 


WATER  SUPPLY  EOPT  ROOM 
D.C.  REPAIR  LKR  NO.  1 


AFFF  STA. 

DC  REPAIR  LKR  NO.  2 


AFFF  STA. _ 

(Emergency  Aux  Generator  Spaces) 
Frequency  of  EB=0.0204 
EMERGENCY  GEN  SERVICE  TK 


EMERGENCY  GENERATOR  ROOM 


(Fan  Room)  Frequency  of  EB=0.0004 


FAN  ROOM _ 

FAN  ROOM 


(Galiey/Pantry/Scuilery)  Frequency  of 
EB=0.0026 


GALLEY _ 

GALLEY  ANNEX 
SCULLERY 

WARD  ROOM  PANTRY 


50 

35 

50 

35 

50 

35 

50 

35 

50 

50 

KSI 

50 

HEB 

50 

35 

50 

35 

10 

11 

10 

11 

10 

11 

10 

11 

10 

11 

10 

11 

6 

6 

26 

28 

14 

15 

0 

0 

10 

11 

47 

0 

47 

0 
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Table  B.6.1  Probability  of  Flame  Termination  (In-Port) 


Plan  ID  Compartment  Name 


02-85-0-Q  INCINERATOR  ROOM  _ 


CUI=QL  (Laundry)  Frequency  of  EB=0.0031 


M  Values 

|EB 

ITBAR 

|DBAR 

23 

32 

18 

1-105-2-Q 

CUI»QO 

1-71-2-Q 


1-12-3-Q 

1-21-2-Q 


1-19-2-T 

1-57-3-Q 


1-80-1-E 

1-80-1-Q 


CUI=TU 


1- 76-0>Q 
03-76-0-Q 

cuSv 

4-17-2-V 

4-37-2-V 

4-39-0-V 

4-39-OA-V 

4-39-OC-V 

3-51-0-V 

2- 39-0-V 
2-39-2-V 
2-48<0-V 


CUI=W 


4-21-OA.W 
4-21 -OB-W 


4-3CM-W 


4-48-OA.W 

4-48-OB-W 


4-48-OC-W 

4-57-OA-W 


4-57-OB-W 

4-57-OC-W 


4-6-OA-W 

4-6-OB-W 


4-6-OOW 
2-25-1 -WW 


LAUNDRY _ 

(Office  Spaces)  Frequency  of 
EB=0.0004 

ENG  LOG  OFFICE  &  DC  CENTRAL 

SHIP  OFFICE  _ 

(Shops)  Frequency  of  EB=0.001 8 
MACHINE  SHOP 

ELEC/ELEX  WORKSHOP  &  STORERM 

BOATSWAIN  SHOP _ 

ATON  SHOP _ 

(Trunks/Hoists/Dumbwaiters) 
Frequency  of  EB=0.0001 
CRANE  PEDESTAL 


ESC  TRUNK _ 

DUMBWAITER  TRUNK 


VENT  PLENUM _ 

VENT  PLENUM 


(Stacks/Engine  Uptakes)  Frequency 
ofEB=0.0013 


MMR  (UPTAKE)  _ 

STACK 


(Voids/Cofferdams)  Frequency  of 
EB-0.0001 

VOID  _ 

VOID  _ 

VOID  _ 

VOID  _ 

VOID 


VOID  _ 

COFFERDAM 


VOID _ 

COFFERDAM 


(Water  Tank  (empty))  Frequency  of 
EB=0.0004 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SEA  BAY  _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK 
SW  BALLAST  TANK 


SW  BALLAST  TANK 
POTABLE  WATER  (CARGO) 


0  0  0 
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Table  B.6.1  Probability  of  Flame  Termination  (In-Port) 


Plan  ID 

Compartment  Name 

1  Values 

A  Values 

M  Values  { 

|EB 

ITBAR 

IDBAR 

|EB 

ITBAR 

IDBAR 

2-25-2-W 

POTABLE  WATER  (SHIP) 

100 

100 

100 

0 

0 

0 

30 

30 

30 
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Table  B.6,2  Probability  of  Flame  Termination  (At-Sea) 


Plan  ID  I  Compartment  Name 


(Cargo  Hold)  Frequency  of  EB=0.000t 
2-3(W)-AA  CARGO  HOLD _ 


CUI=AG 

(Gear  Locker)  Frequency  of  EB=0.0010 


3-6-a>Q  CHAIN  LOCKER  SUMP _ 

2-6-1 -Q  CHAIN  LOCKER  _ 


2-6-2-Q  CHAIN  LOCKER  _ 


1-77-1-A  CREW  LOCKER 


1-82-2-0  C.G.  LKR  W/  SINK  _ 


01-70-2-0  C.G.  LKR  _ _ 


01-85-2-0  FOUL  WEATHER  GEAR  LKR _ _ 


02-69-2-0  CG  LKR  W/SINK 

02-75-1-0  PFD&  SURVIVAL  SUIT  LOCKER 


02-75-2-0  PFD  &  SURVIVAL  SUIT  LOCKER 


CUl-AR  (Refrigerated  Storage)  Frequency  of 

EB=0.0009  _ 


1-60-2-A  CHILL  STRM 


1-60-4-A  FREEZE  STRM _ 

CUI=AS 

(Storeroom)  Frequency  of  EB=0.0009 
3-57-<>A  SUPPLY  DEPT.  STOREROOM  NO.  2 


2-21-1-A  SUPPLY  DEPT  STOREROOM  NO.  1 
2-50-1-A  ENGINEER  STOREROOM  _ 


2-57-2-A  SHIP  STORE _ 

1-0-0-A  BOATSWAIN  STOREROOM  NO.  1 


1-6-1-A  BOATSWAIN  STOREROOM  NO.  2 


1-18-4-A  ATONSTRM _ 

1-60-6A-A  DRY  PROVISION  STOREROOM  _ 


DRY  PROVISION  STOREROOM 
DECK  GEAR  STOREROOM 


(Ship  Controi/Communicatlons) 
Frequency  of  EB=0.0012 


ENGINEERING  CONTROL  CENTER 
BUOY  DECK  CONTROL  BOOTH 


RADIO  ROOM _ 

PILOT  HOUSE 


PILOT  HOUSE  (CHART  AREA) 
ELEX,  1C  &  GYRO  ROOM 


(Main  Propulsion  -  Mechanical) 
Frequency  of  EB=0.0272 
BOWTHRUSTER  MCHRY  ROOM 


MAIN  MACHINERY  ROOM 
STERN  THRUSTER  MACHRY  ROOM 


4-66-0-E 


4-92-0-E 


I  Values 


|EB  I  ITBAR  r  |DBAR  |  |EB  |  |TBAR  |  |DBAR 


M  Values 


|EB  I  ITBAR  I  IDBAR 


2-89-1-C 


01-27-0-C 


02-66-0-C 


03-56-0A-C 


03-56-0B-C 


03-66-01-C 


1-102-0-E 

STEERING  GEAR  ROOM 

6 

3 

69 

37 

CUI=K 

(Hazardous  Material  Storage) 

Frequency  of  EB=0.0013 

1-6-2-A 


02-57-4-L 


FLAM.  LIQ.  STOREROOM 


(Senior  Officer's  Cabin)  Frequency  of 
EB^O.0008 


CO  CABIN _ _ 

CO  SR _ . 

XOSR 
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01-74-2-L 


01-88-0-L 


01-88-2-L 


02-63-2-L 


02-69-1-L 


02-69-4-L 


CUNL5 


1>85-1-L 


1-85-3-L 


1-85^L 


1-92-1-L 


1-92-2-L 


1-96^L 


CUI=LL 


1^6-0-L 


1-77-2-L 


1.77-3-L 


01-60-1-L 


CUI=LM 


3-21-0-L 


2-21-0-L 


2-36-1 -L 


2-39-1-L 

2*48-1-L 


2-53-1-L 


2-57-0-L 


1-12-1A-L 


1-12-1 B-L 


1-15-1-L 


1-21-1-L 


1-21-3-L 


1-57-2-L 


1-59-2-L 


1-66-2-L 


1-82-0-L 


1-84-2-L 


1-92-0-L 


01-60-0A-L 


01-60-0B-L 


01-60-0C-L 


01-66-2-L 


01-79-0A-L 


01-79-OB-L 


01-92-0-L 


(Officer/CPO  Quarters)  Frequency  of 

EB=0.0008 

CPO  SR 


ICPO  SR 


CREW  SR 


CPO  SR 


CREW  SR 


CREW  SR 


CREW  SR 
[OFFICER  SR 


OFFICER  SR 


OFFICER  SR _ 

(Crews  Berthing)  Frequency  of 
EB=0.0008 


CREW  SR 
CREW  SR 
CREW  SR 


CREW  SR 


CREW  SR 


CREW  SR 


(Wardroom/Mess/Lounge  Areas) 
Frequency  of  EB=0.0008 
CREW  MESS 


CPO  MESS  &  LOUNGE 


CREW  LOUNGE 

'  WARDROOM  MESSROOM  &  LOUNGE 
(Medical/Dental  Spaces)  Frequency  of 
EB=0.0004 

MEDICAL  TREATMENT  ROOM 


(Passageway/StaircaseA^estlbule) 
Frequency  of  EB=0.0001 


[PASSAGE 

PASSAGE 


PASSAGE 


PASSAGE 

■  PASSAGE 

■  VESTIBULE 


PASSAGE 
■  PASSAGE 
‘  PASSAGE 


COMPANIONWAY 


VESTIBULE 


COMPANIONWAY 


PASSAGE 


[COMPANIONWAY 


COMPANIONWAY 


PASSAGE 


COMPANIONWAY 

PASSAGE 

[PASSAGE 


PASSAGE 

PASSAGE 

PASSAGE 


PASSAGE 


PASSAGE 


COMPANIONWAY 


Table  B.6.2  Probability  of  Flame  Termination  (At-Sea) 


02-57-0A-L 

PASSAGE 

02-57-0B-L 

PASSAGE 

02-57-0C-L 

PASSAGE 

02-59-2-L 

COMPANIONWAY 

02-61-2-L 

COMPANIONWAY 

CUI=LW 

(Sanitary  Spaces)  Frequency  of 
EB=0.0002 

1-57-0-L 

DECKWR&WC 

1-57^Q 

CHANGE  ROOM 

1-60-1-L 

GALLEY  WR&WC 

1^2-1-L 

CREWWR,WC&SH 

1-82-3-L 

CREWWR,WC&SH 

1-82-4-L 

CREWWR,WC&SH 

1-96-1-L 

CREWWR,WC&SH 

1-97-4-L 

CREWWR,WC&SH 

1-98-1-L 

CREWWR,WC&SH 

01-57-4-L 

CPOWR,WC,  SH 

01-71-2-L 

CPOWR.WC,  SH 

01-74-1-L 

MEDICAL  TREATMENT  WR.  WC  &  SH 

01-84-2-L 

CREWWR,WC&SH 

01-88-1-L 

CREWWR,  WC&SH 

02-57-2-L 

XOWR,WC.  SH 

02-63-1-L 

CO  WR.  WC,  SH 

02-66-1 -L 

OFFICER  WR.  WC,  SH 

02-66-2-L 

OFFICER  WR,WC.  SH 

02-66-4-L 

OFFICER  WR.WC,  SH 

03-66-0-L 

DECKWR&WC 

CUI=QA 

(Aux  Machinery  Spaces)  Frequency  of 
EB:=0.0029 

4-82-0-E 

AUXILIARY  MACHINERY  ROOM 

2-21 -2-Q 

POTABLE  WATER  PUMP  ROOM 

2-48-2-E 

SOR  PUMP  ROOM 

2-49-0-E 

SOR  MACHINERY  ROOM 

2-57-4-E 

WATER  SUPPLY  EQPT  ROOM 

|Q2Qg]||| 

D.C.  REPAIR  LKR  NO.  1 

AFFF  STA. 

1-74-2-Q 

DC  REPAIR  LKR  NO.  2 

AFFF  STA. 

(Emergency  Aux  Generator  Spaces) 
Frequency  of  EB=0.0204 

01-78-1-F 

EMERGENCY  GEN  SERVICE  TK 

01-78-3-E 

EMERGENCY  GENERATOR  ROOM 

CUI=QF 

(Fan  Room)  Frequency  of  EB=0.0004 

FAN  ROOM 

FAN  ROOM 

CUNQG 

(Galley/Pantry/Scullery)  Frequency  of 
EB=0.0026 

GALLEY 

GALLEY  ANNEX 

11-66-3-Q 

SCULLERY 

WARD  ROOM  PANTRY 

|02-86-0-Q 

INCINERATOR  ROOM 

(Laundry)  Frequency  of  EB=0.0031 

11-105-2-Q 

LAUNDRY 

B-82 


Table  B.6.2  Probability  of  Flame  Termination  (At-Sea) 


CUI-QO 

(Office  Spaces)  Frequency  of 
EB-0.0004 

1-71-2-Q 

ENG  LOG  OFFICE  &  DC  CENTRAL 

27 

32 

16 

01-68-0-Q 

SHIP  OFFICE 

27 

32 

16 

CUI-QS 

(Shops)  Frequency  of  EBsQ.OOl  8 

2-57-1-Q 

MACHINE  SHOP 

39 

42 

23 

2-59-1-Q 

ELEC/ELEX  WORKSHOP  &  STORERM 

39 

42 

23 

M2-3-Q 

BOATSWAIN  SHOP 

39 

42 

23 

1-21 -2-Q 

ATON  SHOP 

39 

42 

23 

CUI=TH 

(Trunks/Hoists/Dumbwaiters) 

Frequency  of  EB=0.0001 

3-23-0-Q 

CRANE  PEDESTAL 

98 

100 

68 

1-19-2-T 

ESC  TRUNK 

98 

KB 

58 

1-57-3-Q 

DUMBWAITER  TRUNK 

98 

KB 

58 

1-80-1-E 

VENT  PLENUM 

98 

M»Mi 

58 

1-80-1-Q 

VENT  PLENUM 

98 

100 

58 

CUI=TU 

(Stacks/Engine  Uptakes)  Frequency  of 
EB=0.0013 

1-76-0-Q 

MMR  (UPTAKE) 

19 

11 

03-76-0-Q 

STACK 

19 

mmi 

11 

CUI=V 

(Voids/Cofferdams)  Frequency  of 
EB=0.0001 

4-17-2-V 

VOID 

100 

100 

100 

4-37-2-V 

VOID 

100 

100 

100 

4-39-0-V 

VOID 

100 

100 

100 

[SS12SQB 

VOID 

100 

100 

VOID 

mm 

100 

KB 

3-61-0-V 

VOID 

100 

100 

COFFERDAM 

100 

100 

100 

VOID 

100 

100 

2-48-0-V 

COFFERDAM 

100 

100 

HIM 

(Water  Tank  (empty))  Frequency  of 
EB=0.0004 

Bl 

gMEtfiW 

SW  BALLAST  TANK 

100 

4-21 -OB-W 

SW  BALLAST  TANK 

BQQIII 

100 

100 

4-21 -OC-W 

SW  BALLAST  TANK 

moil 

100 

4-30-3-W 

SW  BALLAST  TANK 

blb 

100 

4-3(M-W 

SW  BALLAST  TANK 

100 

100 

100 

4-48-OA-W 

SW  BALLAST  TANK 

100 

4-48-OB-W 

SW  BALLAST  TANK 

100 

mjiii 

4-48-OC-W 

SW  BALLAST  TANK 

100 

100 

100 

iE.^£>fxm 

SW  BALLAST  TANK 

100 

100 

100 

SW  BALLAST  TANK 

100 

100 

4-57-OC-W 

SW  BALLAST  TANK 

100 

gy2l2| 

100 

4-80-0-W 

SEA  BAY 

100 

100 

4-0-0-W 

SW  BALLAST  TANK 

djUl 

100 

4-6-OA-W 

SW  BALLAST  TANK 

100 

4-6-OB-W 

SW  BALLAST  TANK 

100 

100 

4-6-OC-W 

SW  BALLAST  TANK 

100 

mijui 

100 

2-25-1 -WW 

POTABLE  WATER  (CARGO) 

100 

100 

2-25-2-W 

POTABLE  WATER  (SHIP) 

100 

1 

100 

£ 

0 
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Table  B.7  Fuel  Loads 


Cellulosics 

Plastics 

Flam. 

Total  Fuel 

Growth 

Stack  Ht 

%  Deck 

Plan  ID 

Compartment  Name 

(psf) 

(psf) 

Uq.(gal) 

(kBTUs/sf) 

Model 

% 

Occupied 

CUI=AA  UCargo  Hold)  _ 


2-30-(W\A  CARGO  HOLD  _ 


CUI^AG  (Gear  Locker) _ _ 

3<6^Q  CHAIN  LOCKER  SUMP _ 

2-6-1-Q  CHAIN  LOCKER  _ _ 


2-6-2-Q  CHAIN  LOCKER 


1-77-1.A  CREW  LOCKER  _ 


1-82-2-Q  C.G.  LKR  W/  SINK  _ 


01-70-2-Q  C.G.  LKR  _ _ 


01-85-2-Q  FOUL  WEATHER  GEAR  LKR _ 


02-69-2-Q  CGLKRW/SINK  _ 


02-76-1 -Q  PFD  &  SURVIVAL  SUIT  LOCKER 
02-75-2-Q  PFD  &  SURVIVAL  SUIT  LOCKER 


CUI=AR  (Refrigerated  Storage) _ 


1-60-2-A  CHILL  STRM _ 


1-60-4-A  FREEZE  STRM  _ 


CUI=AS  (Storeroom) 


3-57-0-A  SUPPLY  DEPT.  STOREROOM  NO.  2 


2-21-1-A  SUPPLY  DEPT  STOREROOM  NO.  1 


2-60-1  -A  ENGINEER  STOREROOM _ 


2-67-2nA  SHIP  STORE _ 

l-O-O-A  BOATSWAIN  STOREROOM  NO.  1 


1-6-i.a  boatswain  storeroom  no.  2 


1  -1 8-4-A  ATON  STRM _ 


1-60-6A-A  DRY  PROVISION  STOREROOM 


1-60-6B-A  DRY  PROVISION  STOREROOM 


1  -1 02-2-A  DECK  GEAR  STOREROOM _ 


CUNC  (Ship  Control/Communications) 

2-89-1 -C  ENGINEERING  CONTROL  CENTER 


01  -27-0-C  BUOY  DECK  CONTROL  BOOTH 


02-66-0-C  RADIO  ROOM  _ 


03-66-0A-C  PILOTHOUSE  _ _ 


03-66-0B-C  PILOT  HOUSE  (CHART  AREA) 


03-66-01-C  ELEX,  1C  &  GYRO  ROOM 


CUI=EM  |(Main  Propulsion  -  Mechanical) 


4-12-0-E  BOWTHRUSTER  MCHRY  ROOM 


4-66-0-E  MAIN  MACHINERY  ROOM _ 

4-92-0-E  STERN  THRUSTER  MACHRY  ROOM 


1-102-0-E  STEERING  GEAR  ROOM 


CUI=K  [(Hazardous  Material  Storage) _ 


1-6-2-A  ,  FLAM.  LIQ.  STOREROOM 


CUI=L1  [(Senior  Officer's  Cabin)  _ 


02-67-0-L  CO  CABIN  _ 


02-67-1-L  CO  SR 


02-67-4-L  XO  SR 


CUI-L2  (Officer/CPO  Quarters) _ 

01-67-2-L  CPO  SR 


01-74-2-L  CPO  SR  _ 


01-80-0-L  CREW  SR _ _ 

01-83-2-L  CPO  SR 
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Table  B.7  Fuel  Loads 


Plan  ID 

Compartment  Name 

01-86-M 

CREW  SR 

01-88-0-L 

CREW  SR 

01-88-2-L 

CREW  SR 

02-63-2-L 

OFFICER  SR 

02-69-1-L 

OFFICER  SR 

02-69-4-L 

OFFICER  SR 

CUNL5 

(Crews  Berthing) 

1-85-1-L 

CREW  SR 

1-85-3-L 

CREW  SR 

1-85-4-L 

CREW  SR 

1-92-1-L 

CREW  SR 

1-92-2-L 

CREW  SR 

1-96-0-L 

CREW  SR 

CUNLL 

(Wardroom/Mess/Lounge  Areas) 

1-66-0-L 

CREW  MESS 

1-77-2-L 

CPO  MESS  &  LOUNGE 

1-77-3-L 

CREW  LOUNGE 

01-60-1 -L 

WARDROOM  MESSROOM  &  LOUNGE 

CUI=LM 

(Medical/Dentai  Spaces) 

01-68-1-L 

MEDICAL  TREATMENT  ROOM 

CUI=LP 

(Passageway/Staircase/Vestibule) 

3-21-0-L 

PASSAGE 

2-21-0-L 

PASSAGE 

2-36-1 -L 

PASSAGE 

2-39-1 -L 

PASSAGE 

2-48-1 -L 

PASSAGE 

VESTIBULE 

PASSAGE 

1-12-1A-L 

PASSAGE 

1-12-1B-L 

PASSAGE 

1-15-1-L 

COMPANIONWAY 

1-21-1-L 

VESTIBULE 

COMPANIONWAY 

PASSAGE 

1-59-2-L 

COMPANIONWAY 

1-66-2-L 

COMPANIONWAY 

1-82-0-L 

PASSAGE 

1-84-2-L 

COMPANIONWAY 

PASSAGE 

PASSAGE 

01-60-0B-L 

PASSAGE 

01-60-0C-L 

PASSAGE 

01-66-2-L 

PASSAGE 

01-79-0A-L 

PASSAGE 

PASSAGE 

COMPANIONWAY 

02-57-0A-L 

PASSAGE 

02-57-0B-L 

PASSAGE 

02-57-0C-L 

PASSAGE 

02-59-2-L 

COMPANIONWAY 

NA 

NA 

NA 

NA 

NA 


NA 

m 

NA 


NA 

NA 

NA 

NA 

NA 


NA 


NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


NA 


NA 
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Table  B.7  Fuel  Loads 


Plan  ID 

Compartment  Name 

Cellulosics 

(psf) 

Plastics 

(psf) 

Flam. 
Liq.  (gal) 

Total  Fuel 
(kBTUs/sf) 

Growth 

Model 

Stack  Ht 
% 

%Deck 

Occupied 

02-61-2-L 

COMPANIONWAY 

0.0 

0.2 

0 

3.2 

14 

NA 

25 

CUI-LW  |(Sanitary  Spaces)  _ 


1-57-0-L  DECKWR&WC _ 

1-57-4-Q  CHANGE  ROOM  _ 


1-60-1.1  GALLEY  WR&WC _ 

1-82-1-L  CREWWR,  WC&SH 


1.82-3-L  CREWWR,  WC&SH _ 


1-82-4-L  CREW  WR,  WC  &  SH 


1-96-1-L  CREW  WR,  WC  &  SH _ 

1-97-4-L  CREW  WR,  WC  &  SH 


1-98-1-L  CREW  WR,  WC  &  SH _ 

01-57-4-L  CPOWR,WC,SH  _ 


01-71-2-L  CPOWR,WC,SH _ 

01-74-1-L  MEDICAL  TREATMENT  WR,  WC  &  SH 


01-84-2-L  [CREWWR,  WC&SH _ 


01-88-1-L  CREWWR,  WC&SH 


XOWR,WC,  SH _ 

CO  WR,  WC,  SH 


OFFICER  WR,WC,  SH _ 

OFFICER  WR,WC,  SH 


OFFICER  WR,WC,  SH 


DECKWR&WC 


(Aux  Machinery  Spaces) _ 

AUXILIARY  MACHINERY  ROOM 


POTABLE  WATER  PUMP  ROOM 
SOR  PUMP  ROOM 


SOR  MACHINERY  ROOM _ 

WATER  SUPPLY  EQPT  ROOM 


D.C.  REPAIR  LKR  NO.  1 _ 

AFFF  STA. 


DC  REPAIR  LKR  NO.  2 _ 

AFFF  STA. 


CUI-QE  (Emergency  Aux  Generator  Spaces) 
01-78-1-F  EMERGENCY  GEN  SERVICE  TK 


01-78-3-E  EMERGENCY  GENERATOR  ROOM 

CUI=QF  (Fan  Room) _ 

1 -97-2-0  FAN  ROOM _ 

02-73-0-0  FAN  ROOM 


CUI^QG  (Galley/Pantry/Scullery) _ 

1-57-1-0  GALLEY 


GALLEY  ANNEX _ 

SCULLERY 


01-57-0-0  I  WARD  ROOM  PANTRY _ 

02-85-0-0  INCINERATOR  ROOM 


CUI=QL  (Laundry) _ 

1-105-2-0  LAUNDRY 


CUI=QO  (Office  Spaces) _ 

1-71-2-0  ENG  LOG  OFFICE  &  DC  CENTRAL 


01-68-0-0  SHIP  OFFICE _ 

CUI=QS  (Shops) 


02-63-1-L 


02-66-1-L 


02-66-2-L 


02-66-4-L 


03-66-0-L 


CUI=QA 


4-82-0-E 


2-21-2-0 

2-48-2-E 


2-49-0-E 


2-57-4-E 


1-18-1-0 


1-18-2-0 


0.2 

0 

4.8 

NA 

25 

2.0 

0 

40.0 

_ !3J 

NA 

25 
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Table  B.7  Fuel  Loads 


Plan  ID  I  Compartment  Name _ 


2-57-1-Q  MACHINE  SHOP 


2-59-1-Q  ELEC/ELEX  WORKSHOP  &  STORERM 
1-12-3-Q  BOATSWAIN  SHOP 


1-21-2-0  ATON  SHOP _ 

CUIsTH  (Trunks/Holsts/Dumbwaiters) 


3-23-0-0  CRANE  PEDESTAL _ 

1-19-2-T  ESC  TRUNK 


1-57-3-0  DUMBWAITER  TRUNK _ 

1-80-1-E  VENT  PLENUM  _ 


1-80-1-0  VENT  PLENUM _ 

CUI=TU  (Stacks/Engine  Uptakes) _ 


1-76-0-0  MMR  (UPTAKE) _ 

03-76-0-0  STACK  _ 


(Voids/Cofferdams) _ 

VOID 


4-37-2-V  iVOID  _ 

4-39-0-V  VOID _ 

4-39-OA-V  VOID 


4-39-OC-V  VOID  _ 


3-51-0-V  VOID  _ _ 


COFFERDAM _ 

VOID 


2^8-0-V  [COFFERDAM 


CUI=W  (Water  Tank  (empty)) 


4-21-OA-W  $W  BALLAST  TANK _ 

4-21-OB-W  SW  BALLAST  TANK 


4-21-OOW  SW  BALLAST  TANK  _ 


4-30-3-W  SW  BALLAST  TANK 


4-3(M-W  SW  BALLAST  TANK _ 

4-48-OA-W  SW  BALLAST  TANK 


4-48-OB-W  SW  BALLAST  TANK  _ 


4-48-OC-W  SW  BALLAST  TANK  _ 


A-W  SW  BALLAST  TANK _ 

B-W  SW  BALLAST  TANK 


4-57-OC-W  SW  BALLAST  TANK 


4^0-0-W  SEA  BAY 


4-0-0-W  SW  BALLAST  TANK 


4^A-W  SW  BALLAST  TANK 


4-6-OB-W  SW  BALLAST  TANK  _ 


4-MC-W  SW  BALLAST  TANK 


2»25>1>WW  POTABLE  WATER  (CARGO) _ 

2-25-2-W  POTABLE  WATER  (SHIP) 


Cellulosics  Plastics  Flam.  Total  Fuel  Growth  Stack  Ht  %  Deck 

(psf)  (psf)  Liq.  (gal)  (kBTUs/sf)  Model  %  Occupiei 


2.5  0  56.0 


72.0 
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Table  B.8  Fire  Growth  Models,  Rates,  and  FRI  Times 


Plan  ID  ICompartment  Name 


CUI=AA 


2-30-0-AA 


CUI=AG 


3-6-0-Q 


2-6-2-Q 


1-77-1-A 


1^2-2-Q 


01-70-2-Q 


01-85-2-Q 


02-69-2-Q 


02-75-1-Q 


02-75-2-Q 


CUI=AR 


1-60-2-A 


1-6(M-A 


CUI^AS 


3-57-0-A 


2-57-2-A 


1-0-0-A 


1-6-1-A 


1-18-4-A 


1-60-6A-A 


1-60-6B-A 


1.102-2-A 


CUI=C 


2-89-1-C 


01-27^-0 


02-66-0-C 


03-56-0A-C 


03-56-0B-C 


4-12-0-E 


4-66-0*E 


4-92-0-E 


1-102-0-E 


CUI=K 


1-6-2-A 


CUI=:L1 


02-57-0-L 


02-57-1-L 


02-57-4-L 

CUI-L2 


01-57-2-L 


01-74-2-L 


01-80-0-1 

01-83-2-L 


01-86-1-L 


01-88-0-L 


-63-2-L 


(Cargo  Hold) 


CARGO  HOLD  _ 


(Gear  Locker) 


CHAIN  LOCKER  SUMP _ 

CHAIN  LOCKER 


CHAIN  LOCKER _ 

CREW  LOCKER 


C.G.  LKRW/SINK 


C.G.  LKR 


FOUL  WEATHER  GEAR  LKR 
CG  LKRW/SINK 


PFD  &  SURVIVAL  SUIT  LOCKER 
PFD  &  SURVIVAL  SUIT  LOCKER 


(Refrigerated  Storage) 


CHILL  STRM 


FREEZE  STRM 


(Storeroom) 


SUPPLY  DEPT.  STOREROOM  NO.  2 


SUPPLY  DEPT  STOREROOM  NO.  1 


ENGINEER  STOREROOM 


SHIP  STORE 

BOATSWAIN  STOREROOM  NO.  1 
BOATSWAIN  STOREROOM  NO.  2 
ATON  STRM 


DRY  PROVISION  STOREROOM 
DRY  PROVISION  STOREROOM 


DECK  GEAR  STOREROOM 


(Ship  Control/Communications) 


ENGINEERING  CONTROL  CENTER 


BUOY  DECK  CONTROL  BOOTH 
RADIO  ROOM 


PILOT  HOUSE 

PILOT  HOUSE  (CHART  AREA) 


ELEX,  1C  &  GYRO  ROOM _ 

(Main  Propulsion  -  Mechanical) 


BOWTHRUSTER  MCHRY  ROOM 
MAIN  MACHINERY  ROOM 


STERN  THRUSTER  MACHRY  ROOM 
STEERING  GEAR  ROOM 


(Hazardous  Material  Storage) 
FLAM.  LIQ.  STOREROOM 


(Senior  Officer's  Cabin) 


CO  CABIN 
CO  SR 


XO  SR 


(Offlcer/CPO  Quarters) 


CPO  SR 


CPO  SR 


CREW  SR 
CPO  SR 


CREW  SR _ 

CREW  SR 


CREW  SR 
OFFICER  SR 


Growth 

Alpha 

Max  Q 

Model 

kW/sec2 

kW 

FRI  Time  (min) 


0.001 

0 

0.001 

8 

0.001 

8 

0.100 

104 

16 

0.001 

16 

0.001 

67870 

437314 


999 

999 

999 

999 

999 

999 

20 

27 

999 

999 

999 

999 

1 

1 

999 

999 

2 

2 

2 

2 

25 

26 

999 

999 

31 

31 

Post-  FRI  Q  (kW) 


18001  82 


8 

8 

104 

104 

42 

42 

45 

45 

117 

117 

42 

42 

2165 

2165 

2165 

2165 

1296 


609 


819 


4  21547 
6  1093 


5  14906 


11  531 


4  10621 

5  9441  ■ 


400 


9404  9404  2930 


1575  6 


198  198 


20684 


9898 


69  69  69 


1462 


45048 


5090  333 
1677  34 
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Table  B.8  Fire  Growth  Models,  Rates,  and  FRI  Times 


Compartment  Name 

Growth 

Model 

Alpha 

kW/sec2 

MaxQ 

kW 

02-69-1 -L 

OFFICER  SR 

10 

0.100 

248 

02-69-4-L 

OFFICER  SR 

10 

0.100 

248 

CUI=L5 

(Crews  Berthing) 

1-85-1-L 

CREW  SR 

10 

225 

1-85-3-L 

CREW  SR 

10 

298 

1-85-4-L 

CREW  SR 

10 

0.100 

1-92-1-L 

CREW  SR 

10 

0.100 

CREW  SR 

10 

0.100 

CREW  SR 

10 

0.100 

(Wardroom/Mess/Lounge  Areas) 


CREW  MESS 

9 

0.200 

999 

999 

999 

625 

625 

625 

1-77-2-L 

CPO  MESS  &  LOUNGE 

9 

HEIu9i 

999 

999 

999 

177 

mm 

177 

1-77-3-L 

CREW  LOUNGE 

9 

21 

21 

21 

375 

295 

WARDROOM  MESSROOM  &  LOUNGE 

9 

540 

999 

999 

999 

274 

274 

(Medical/Dental  Spaces) 


01-68-1-L 

MEDICAL  TREATMENT  ROOM 

0.010  1 

1  19890| 

5| 

1  ^1 

1  ^1 

1  272| 

CUI=LP 

(Passageway/StaircaseA/estibule) 

mm 

imHH 

■■1 

■^1 

■■1 

■■1 

HH 

3-21-0-L 

PASSAGE 

1151 

0.010  1 

mm 

999| 

1  999| 

1  999| 

_ 23^ 

1  23| 

1  23| 

2-21-0-L 

2-36-1-L 

2-39-1-L 

2-48-1 -L 

2-53-1-L 

2-57-0-L 

1-12-1A-L 

1-12-1B-L 

1-15-1-L 

1-21-1-L 

1-21-3-L 

1-57-2-L 

1-59-2-L 

1-66-2-L 

1-82-0-L 


01-60-0A-L 

01-60-0B-L 


01-79-0A-L 

01-79-0B-L 

01-92-0-L 

02-57-0A-L 

02-57-0B-L 

02-57-0C-L 

02-59-2-L 

02-61-2-L 

CUIsLW 

1-57^L 

1-57-4-Q 


PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

VESTIBULE 

15 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

PASSAGE 

15 

0.010 

COMPANIONWAY 

14 

0.010 

VESTIBULE 

15 

0.010 

COMPANIONWAY 

14 

0.010 

PASSAGE 

15 

0,010 

COMPANIONWAY 

14 

0.010 

COMPANIONWAY 

14 

0.010 

PASSAGE 

15 

0.010 

COMPANIONWAY 

14 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0,010 

PASSAGE 

15 

0,010 

COMPANIONWAY 

14 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

PASSAGE 

15 

0.010 

COMPANIONWAY 

14 

0.010 

COMPANIONWAY 

14 

0.010 

(Sanitary  Spaces) 

DECKWR&WC 

16 

0.001 

CHANGE  ROOM 

12 

0.100 

286 

164 


10 

336 

56 

386 

4 

13 


2 

2129 


999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 


999 

33 


999 


999 

999 

999 

999 

999 

999 

999 

999 

999 

2 

2 

999 

999 


999 

999 

999 

999 


14 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

33 

999 

999 

999 

999 


220 

220 

74 

12 

195 

5 

230 

230 

77 

75 

414 

414 

200 

200 

44 

44 

6 

6 

69 

69 

373 

6 

265 

265 

62 

62 

22 

22 

272 

118 

118 

296 

296 

286 

llll^ 

164 

IBS] 

126 

198 

224 

224 

260 

260 

mm 

10 

336 

56 

386 

386 

4 

4 

2129 


5 

230 

75 

414 

200 

44 

6 
7 


62 

22 

272 

118 

296 

286 

164 


224 

260 

10 

336 

56 

386 


13 


20 


1-60-1-L 

GALLEY  WR&WC 

16 

0.001 

2 

999 

999 

999 

1 

2 

2 

1-82-1-L 

CREWWR,  WC&SH 

16 

0.001 

23 

999 

999 

999 

23 

23 

1-82-3-L 

CREWWR,WC&SH 

16 

23 

999 

999 

999 

23 

1-82-4-L 

CREWWR,  WC&SH 

16 

beesh 

26 

999 

999 

999 

26 

beh 

26| 

B-89 


Table  B.8  Fire  Growth  Models,  Rates,  and  FRI  Times 


Plan  ID  Compartment  Name 


1-96-1-L  ICREWWR,  WC&SH _ 


1-97-4-L  CREW  WR.  WC  &  SH _ 


1-98-1-L  CREW  WR.  WC  &  SH _ 


01-57-4-L  CPO  WR,  WC,  SH _ 


01-71-2-L  CPO  WR,  WC,  SH _ 


01-74-1-L  MEDICAL  TREATMENT  WR,  WC  &  SH 

01-84-2-L  CREW  WR.  WC&SH _ 


01-88-1-L  CREW  WR,  WC&SH _ 


02-57-2-L  XO  WR,  WC,  SH  _ 


02-63-1-L  CO  WR.  WC.  SH  _ 


02-66-1-L  OFFICER  WR,  WC,  SH _ 


02>66~2-L  OFFICER  WR.  WC,  SH _ 

02-66-4-L  OFFICER  WR.WC.  SH _ 


03-66-0-L  pECKWR&WC _ 


CUNQA  (Aux  Machinery  Spaces) _ 


4-82-0-E  AUXILIARY  MACHINERY  ROOM 
2-21-2-Q  POTABLE  WATER  PUMP  ROOM 


2^8-2-E  SOR  PUMP  ROOM  _ 


2^9-0-E  SOR  MACHINERY  ROOM _ 

2.57-4-E  WATER  SUPPLY  EQPT  ROOM _ 


1-18-1-Q  aC.  REPAIR  LKR  NO.  1 _ 

1-18-2-Q  AFFFSTA.  _ _ 


1-74-2-Q  DC  REPAIR  LKR  NO.  2 _ 

1-85-2-0  AFFF  STA. 


CUI~QE  (Emergency  Aux  Generator  Spaces) 
01-78-1^  EMERGENCY  GEN  SERVICE  TK 


01-78-3-E  EMERGENCY  GENERATOR  ROOM 
CUNQF  (Fan  Room)  _ 


1-97-2-0  FAN  ROOM _ 

02-73-0-0  FAN  ROOM 


CUI^QG  (Galley/Pantry/Scullery)  _ 


1-57-1-0  GALLEY  _ 


1-66-1-0  GALLEY  ANNEX  _ 


1-66-3-0  SCULLERY _ _ 

01-57-0-0  WARD  ROOM  PANTRY  _ _ 


INCINERATOR  ROOM _ 

CUI-QL  l(Laundry)  _ 


LAUNDRY _ _ 

(Office  Spaces) 


1-71-2-0  [ENG  LOG  OFFICE  &  DC  CENTRAL 
01-68-0^  SHIP  OFFICE 


CUI=QS  (Shops)  _ 


2-57-1-0  MACHINE  SHOP  _ 


2-59-1  -O  ELEC/ELEX  WORKSHOP  &  STORERM 


1-12-3-0  BOATSWAIN  SHOP _ 

1-21-2-0  ATON  SHOP 


CUI=TH  (Trunks/Hoists/Dumbwalters) _ 

3-23-0-0  CRANE  PEDESTAL  _ 


1-19-2-T  ESC  TRUNK _ 

1  -57-3-0  DUMBWAITER  TRUNK 


1-80-1-E  VENT  PLENUM _ 

1  -80-1  -O  VENT  PLENUM 


CUI=TU  (Stacks/Engine  Uptakes) _ 

1-76-0-0  |mMR  (UPTAKE) 


Growth  Alpha 
Model  kW/sec2 


MaxO 

kW 


FRI  Time  (min) 


Post-  FRI  Q  (kW) 


Z 


3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

1 

999 

999 

999 

1 

1 

1 

8899  8899  2669 


246  246 


98  98 


62  62 


137  137 


246 


1136 


62 


137  137 


0 

11  60161  6016 


11  80001  8000  8000 


9991  01  0 


2  4404  1783  1783 


6 

0.001 

6 

0.001 

46 

46 

10 

10 

18 

18 

414 

414 

288 

288 

41 

41 

34 

34 

23 

23 

3692 

3692 

2  10944  10944  10944 


B-90 


Table  B.8  Fire  Growth  Models,  Rates,  and  FRI  Times 


Plan  ID 

Compartment  Name 

Growth 

Model 

Alpha 

kW/sec2 

MaxQ 

kW 

FRI  Time  (min) 

Post-  FRI  Q  (kW) 

X 

Y 

z 

X 

Y 

2 

03-76-0-Q 

STACK 

13 

0.200 

16416 

2 

2 

2 

1385 

1385 

1385 

CUI=V 

(Voids/Cofferdams) 

4-17-2-V 

VOID 

16 

0.001 

0 

999 

0 

0 

0 

4-37-2-V 

VOID 

16 

0.001 

0 

999 

0 

0 

0 

4-39-0-V 

VOID 

16 

0.001 

0 

999 

999 

0 

0 

0 

4-39^A.V 

VOID 

16 

0.001 

0 

999 

999 

999 

0 

0 

0 

gs5gii»qii 

VOID 

16 

0.001 

0 

999 

999 

0 

0 

0 

QgQQQIH 

VOID 

16 

0.001 

0 

imggii 

999 

999 

0 

0 

0 

|2-39-0-V 

COFFERDAM 

16 

0.001 

0 

999 

999 

999 

0 

0 

0 

VOID 

16 

0.001 

0 

999 

999 

0 

0 

0 

COFFERDAM 

16 

0.001 

0 

999 

999 

BESS 

0 

0 

0 

CUI=W 

(Water  Tank  (empty)) 

4-21-OA-W 

SW  BALLAST  TANK 

16 

0,001 

0 

999 

999 

BESS 

0 

0 

4-21-OB-W 

SW  BALLAST  TANK 

16 

IIIIQQSQIII 

0 

imEss 

999 

0 

0 

0 

4-21-OC-W 

SW  BALLAST  TANK 

16 

IIIIIIIQQsnH 

0 

999 

999 

miiiim 

0 

0 

4-30-3-W 

SW  BALLAST  TANK 

16 

999 

999 

0 

0 

0 

4.3(M-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

^BSS 

0 

0 

0 

4-48-OA-W 

SW  BALLAST  TANK 

16 

0 

999 

999 

0 

0 

0 

4-48-OB-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

999 

0 

0 

0 

4-48-OC-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

BESS 

0 

0 

0 

4-57-OA-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

0 

0 

0 

4-57-OB-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

999 

0 

0 

0 

4-57-OC-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

0 

1  0 

0 

4^0-OAN 

SEA  BAY 

16 

0.001 

0 

999 

0 

0 

0 

4-0-0-W 

SWBALASTTANK 

16 

0 

999 

■■s 

0 

0 

4-6-OA-W 

SW  BALLAST  TANK 

16 

0 

999 

EBSS 

0 

0 

0 

4-6-OB-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

BBSS 

0 

0 

0 

4-6-OC-W 

SW  BALLAST  TANK 

16 

0.001 

0 

999 

999 

EBES 

0 

0 

0 

2-25-1-WW 

POTABLE  WATER  (CARGO) 

16 

0.001 

0 

999 

999 

0 

0 

2-25-2-W 

POTABLE  WATER  (SHIP) 

16 

0.001 

0 

999 

beeei 

999 

0 

0 

Appendix  C 

WLB  (R)  Fire  Safety  Analysis  Results 


The  various  output  data  produced  in  the  performance  of  a  fire  safety  analysis  on 
the  U.  S.  Coast  Guard  Seagoing  Buoy  Tender  replacement  (WLB  (R))  class  of  cutter 
using  SAFE  is  documented  in  Appendices  C  and  D.  In  Appendix  C  the  baseline  analysis 
results  (post-ship  visit)  are  presented,  in  Appendix  D  the  preliminary  baseline  results  (pre¬ 
ship  visit)  are  presented. 

The  following  is  an  index  of  the  tables  contained  in  this  appendbc. 


C.  1  Individual  Target  Output  Option  Results 

C.  1 . 1  XRAY,  In-Port,  I,  A,  &  M  C-2 

C.  1 .2  XRAY,  In-Port,  I  &  A  C-3 

C.  1 .3  XRAY,  In-Port,  I  &  M  C-4 

C.1.4  XRAY,  In-Port,  I  C-5 

C.  1 .5  YOKE,  In-Port,  I,  A,  &  M  C-6 

C.  1 .6  YOKE,  In-Port,  I  &  A  C-7 

C.1.7  YOKE,  In-Port,  I  &  M  C-8 

C.1.8  YOKE,  In-Port,  I  C-9 

C.1.9  YOKE,  At  Sea,  I,  A,  &  M  C-10 

C.1.10  YOKE,  AtSea,I&  A  C-11 

C.1.11  YOKE,  AtSea,I&M  C-12 

C.1.12  YOKE,  AtSea,I  C-13 

C.2  Barrier  Output  Option  Results 

C.2  Barrier  Output  Option  -  Summary  Level  Report  C-14 


C.3  Path  Output  Option  Results  -  Summary  Level  Report 


C .  3 . 1  Room  of  Origin;  4-66-0-E  C-24 

C.3  . 2  Room  of  Origin;  4-82-0-E  C-26 

C.3.3  Room  of  Origin;  4-1 2-0-E  C-28 

C.3  .4  Room  of  Origin;  2-30-0-AA  C-29 

C.3. 5  Room  of  Origin;  1-85-3-L  C-30 

C.4  Path  Output  Option  Results  -  Detail  Level  Report 

C  .4 . 1  Room  of  Origin;  4-66-0-E  C-3 1 

C.4.2  Room  of  Origin;  4-82-0-E  C-53 

C.4.3  Room  of  Origin;  4-12-0-E  C-74 

C.4.4  Room  of  Origin;  2-30-0-AA  C-77 

C  .4. 5  Room  of  Origin;  1-85-3-L  C-78 


C-1 


Table  C.1.1 


Run  24-152 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


X-RAY 

Passive,  Automatic  and  Manual 

Worst 

In-Port 

60  minutes 


Target  Compartment 

Magnitude/Frequency 
•of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.0182 

0.4368 

01-68-0-Q 

2 

22  years 

0.0192 

0.4227 

03-76-0-Q 

2 

21  years 

0.0174 

0.3660 

01-68-1-L 

2 

22  years 

0.0146 

0.3218 

1-66-1-Q 

2 

26  years 

0.0085 

0.2217 

02-66-0-C 

2 

26  years 

0.0083 

0.2152 

01-78-3-E 

2 

24  years 

0.0089 

0.2144 

1-76-0-0 

3 

16  years 

0.0128 

0.2052 

4-66-0-E 

2 

26  years 

0.0076 

0.1972 

1-71-2-Q 

2 

22  years 

0.0085 

0.1867 

2-89-1-C 

2 

24  years 

0.0070 

0.1678 

2-57-4-E 

2 

22  years 

0.0072 

0.1576 

1-102-0-E 

2 

26  years 

0.0054 

0.1396 

4-92-0-E 

2 

24  years 

0.0048 

0.1163 

4-82-0-E 

2 

22  years 

0.0052 

0.1154 

03-56-0B-C 

2 

26  years 

0.0043 

0.1113 

02-73-0-Q 

2 

22  years 

0.0050 

0.1109 

2-59-1-0 

2 

20  years 

0.0054 

0.1087 

2-57-1-0 

2 

20  years 

0.0052 

0.1034 

1-85-2-0 

2 

24  years 

0.0037 

0.0883 

1-18-2-0 

2 

24  years 

0.0035 

0.0849 

1-74-2-0 

2 

24  years 

0.0032 

0.0775 

1-60-6A-A 

3 

13  years 

0.0055 

0.0720 

1-60-6B-A 

3 

13  years 

0.0054 

0.0699 

4-12-0-E 

2 

24  years 

0.0029 

0.0686 

1-21-2-0 

2 

23  years 

0.0028 

0.0652 

2-21-2-0 

2 

24  years 

0.0025 

0.0605 

1-60-4-A 

2 

23  years 

0.0026 

0.0605 

1-60-2-A 

2 

23  years 

0.0026 

0.0605 

03-66-01 -C 

2 

24  years 

0.0024 

0.0581 

1-66-3-0 

2 

26  years 

0.0019 

0.0499 

2-48-2-E 

2 

23  years 

0.0019 

0.0435 

03-56-0A-C 

2 

26  years 

0.0016 

0.0406 

2-57-2-A 

3 

13  years 

0.0029 

0.0383 

1-18-1-0 

2 

24  years 

0.0014 

0.0328 

1-12-3-0 

2 

20  years 

0.0014 

0.0277 

02-75-2-0 

3 

17  years 

0.0011 

0.0187 

1-6-2-A 

1 

30  years 

0.0004 

0.0128 

02-75-1-0 

3 

17  years 

0.0007 

0.0121 

01-57-0-0 

2 

26  years 

0.0004 

0.0112 

1-6-1 -A 

3 

13  years 

0.0004 

0.0056 

2-49-0-E 

2 

23  years 

0.0001 

0.0030 

C-2 


Table  C.1.2 


Run  24-153 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


X-RAY 

Passive  and  Automatic 
Worst 
In-Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
f>table  Loss- 

Reiative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

01-68-0-Q 

2 

22  years 

0.0435 

0.9567 

1-66-0-L 

2 

24  years 

0.0362 

0.8683 

01-68-1-L 

2 

22  years 

0.0366 

0.8060 

02-66-0-C 

2 

26  years 

0.0247 

0.6424 

03-76-0-Q 

2 

21  years 

0.0257 

0.5387 

1-66-1-Q 

2 

26  years 

0.0173 

0.4487 

02-73-0-Q 

2 

22  years 

0.0200 

0.4396 

03-56-0B-C 

2 

26  years 

0.0155 

0.4037 

1-71-2-Q 

2 

22  years 

0.0160 

0.3523 

01-78-3-E 

2 

24  years 

0.0127 

0.3037 

1-76-0-Q 

3 

16  years 

0.0166 

0.2658 

2-89-1 -C 

2 

24  years 

0.0102 

0.2440 

4-66-0-E 

2 

26  years 

0.0093 

0.2425 

2-57-4-E 

2 

22  years 

0.0095 

0.2087 

2-59-1 -Q 

2 

20  years 

0.0085 

0.1699 

2-57-1 -Q 

2 

20  years 

0.0082 

0.1636 

1-60-6B-A 

3 

13  years 

0.0126 

0.1634 

1-60-4-A 

2 

23  years 

0.0068 

0.1570 

1-60-2-A 

2 

23  years 

0.0068 

0.1570 

1-102-0-E 

2 

26  years 

0.0058 

0.1518 

4-82-0-E 

2 

22  years 

0.0065 

0.1438 

1-74-2-Q 

2 

24  years 

0.0059 

0.1421 

4-92-0-E 

2 

24  years 

0.0057 

0.1360 

1-60-6A-A 

3 

13  years 

0.0097 

0.1263 

03-66-01 -C 

2 

24  years 

0.0052 

0.1247 

1-85-2-Q 

2 

24  years 

0.0051 

0.1223 

1-66-3-Q 

2 

26  years 

0.0039 

0.1015 

03-56-OA-C 

2 

26  years 

0.0038 

0.0999 

1-18-2-Q 

2 

24  years 

0.0041 

0.0991 

1-21-2-Q 

2 

23  years 

0.0038 

0.0870 

4-12-0-E 

2 

24  years 

0.0033 

0.0784 

2-21 -2-Q 

2 

24  years 

0.0030 

0.0719 

1-97-2-Q 

2 

22  years 

0.0031 

0.0678 

2-48-2-E 

2 

23  years 

0.0029 

0.0657 

2-57-2-A 

3 

13  years 

0.0044 

0.0570 

1-12-3-Q 

2 

20  years 

0.0023 

0.0467 

1-18-1-Q 

2 

24  years 

0.0019 

0.0457 

02-75-2-Q 

3 

17  years 

0.0019 

0.0330 

1-6-2-A 

1 

30  years 

0.0007 

0.0211 

02-75-1 -Q 

3 

17  years 

0.0009 

0.0145 

01-57-0-Q 

2 

26  years 

0.0005 

0.0142 

1-6-1 -A 

3 

13  years 

0.0006 

0.0084 

2-49-0-E 

2 

23  years 

0.0002 

0.0037 

C-3 


Table  C.1.3 


Run  24-154 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


X-RAY 

Passive  and  Manual 
Worst 
In-Port 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1 FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.0708 

1.6995 

01-68-0-Q 

2 

22  years 

0.0653 

1.4359 

01 -68-1 -L 

2 

22  years 

0.0556 

1.2223 

01-78-3-E 

2 

24  years 

0.0473 

1.1347 

03-76-0-Q 

2 

21  years 

0.0471 

0.9901 

1-66-1-Q 

2 

26  years 

0.0339 

0.8808 

1-71-2-Q 

2 

22  years 

0.0364 

0.8010 

4-66-0-E 

2 

26  years 

0.0298 

0.7740 

2-89-1-C 

2 

24  years 

0.0281 

0.6743 

02-66-0-C 

2 

26  years 

0.0238 

0.6180 

1-76-0-Q 

3 

16  years 

0.0375 

0.6000 

4-82-0-E 

2 

22  years 

0.0250 

0.5506 

2-57-4-E 

2 

22  years 

0.0229 

0.5048 

2-59-1 -Q 

2 

20  years 

0.0229 

0.4578 

4-92-0-E 

2 

24  years 

0.0189 

0.4536 

2-57-1 -Q 

2 

20  years 

0.0222 

0.4430 

1-85-2-Q 

2 

24  years 

0.0152 

0.3646 

1-60-6B-A 

3 

13  years 

0.0259 

0.3369 

03-56-0B-C 

2 

26  years 

0.0113 

0.2949 

1-60-6A-A 

3 

13  years 

0.0222 

0.2888 

1-74-2-0 

2 

24  years 

0.0120 

0.2875 

02-73-0-Q 

2 

22  years 

0.0130 

0.2864 

1-60-4-A 

2 

23  years 

0.0122 

0.2809 

1-60-2-A 

2 

23  years 

0.0122 

0.2809 

1-102-0-E 

2 

26  years 

0.0093 

0.2407 

4-12-0-E 

2 

24  years 

0.0087 

0.2085 

1-66-3-0 

2 

26  years 

0.0074 

0.1922 

2-48-2-E 

2 

23  years 

0.0077 

0.1776 

1-18-2-0 

2  n 

24  years 

0.0069 

0.1666 

2-21-2-0 

2 

24  years 

0.0050 

0.1200 

1-21-2-0 

2 

23  years 

0.0051 

0.1181 

1-18-1-0 

2 

24  years 

0.0039 

0.0929 

2-57-2-A 

3 

13  years 

0.0068 

0.0888 

1-12-3-0 

2 

20  years 

0.0037 

0.0735 

03-66-01 -C 

2 

24  years 

0.0029 

0.0702 

03-56-0A-C 

2 

26  years 

0.0016 

0.0410 

02-75-2-0 

3 

17  years 

0.0011 

0.0192 

1-6-2-A 

1 

30  years 

0.0005 

0.0136 

2-49-0-E 

2 

23  years 

0.0006 

0.0129 

02-75-1-0 

3 

17  years 

0.0007 

0.0121 

01-57-0-0 

2 

26  years 

0.0004 

0.0112 

1-6-1 -A 

3 

13  years 

0.0004 

0.0056 

C-4 


Table  C.1.4 


Run  24-155 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


X-RAY 
Passive 
Worst 
In-Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
ptable  Loss- 

Relative  Frequency 
of  Loss  1 FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.1376 

3.3021 

01-68-0-0 

2 

22  years 

0.1430 

3.1462 

01-68-1-L 

2 

22  years 

0.1375 

3.0260 

02-66-0-C 

2 

26  years 

0.0787 

2.0454 

01-78-3-E 

2 

24  years 

0.0841 

2.0182 

1-66-1-Q 

2 

26  years 

0.0670 

1.7424 

03-76-0-Q 

2 

21  years 

0.0667 

1.4009 

1-71-2-Q 

2 

22  years 

0.0610 

1.3423 

02-73-0-Q 

2 

22  years 

0.0550 

1.2101 

03-56-0B-C 

2 

26  years 

0.0462 

1.2014 

2-89-1 -C 

2 

24  years 

0.0394 

0.9447 

4-66-0-E 

2 

26  years 

0.0357 

0.9275 

1-76-0-0 

3 

16  years 

0.0463 

0.7401 

2-59-1-0 

2 

20  years 

0.0365 

0.7291 

2-57-1-0 

2 

20  years 

0.0345 

0.6910 

4-82**0'*E 

2 

22  years 

0.0311 

0.6841 

2-57-4-E 

2 

22  years 

0.0310 

0.6812 

1-60-4-A 

2 

23  years 

0.0295 

0.6789 

1-60-2-A 

2 

23  years 

0.0295 

0.6789 

1-60-6B-A 

3 

13  years 

0.0499 

0.6487 

1-74-2-0 

2 

24  years 

0.0237 

0.5700 

4-92-0-E 

2 

24  years 

0.0234 

0.5622 

1-85-2-0 

2 

24  years 

0.0206 

0.4933 

1-60-6A-A 

3 

13  years 

0.0372 

0.4831 

1-66-3-0 

2 

26  years 

0.0157 

0.4093 

2-48-2-E 

2 

23  years 

0.0132 

0.3028 

1-102-0-E 

2 

26  years 

0.0101 

0.2617 

4-12-0-E 

2 

24  years 

0.0099 

0.2377 

03-66-01 -C 

2 

24  years 

0.0082 

0.1975 

1-18-2-0 

2 

24  years 

0.0081 

0.1949 

1-21-2-0 

2 

23  years 

0.0071 

0.1641 

2-21-2-0 

2 

24  years 

0.0062 

0.1478 

03-56-0A-C 

2 

26  years 

0.0054 

0.1411 

2-57-2-A 

3 

13  years 

0.0104 

0.1346 

1-18-1-0 

2 

;24  years 

0.0052 

0.1245 

1-12-3-0 

2 

'  20  years 

0.0061 

0.1218 

1-97-2-0 

2 

22  years 

0.0053 

0.1170 

02-75-2-0 

3 

17  years 

0.0020 

0.0346 

1-6-2-A 

1 

30  years 

0.0007 

0.0225 

2-49-0-E 

2 

23  years 

0.0007 

0.0161 

02-75-1-0 

3 

17  years 

0.0009 

0.0145 

01-57-0-0 

2 

26  years 

0.0005 

0.0142 

1-6-1 -A 

3 

13  years 

0.0006 

0.0084 

C-5 


Table  C.1.5 


Run  24-156 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive,  Automatic,  and  Manual 
Worst 
In  Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
stable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.0165 

0.3967 

01-68-0-Q 

2 

22  years 

0.0170 

0.3731 

03-76-0-Q 

2 

21  years 

0.0147 

0.3088 

01-68-1-L 

2 

22  years 

0.0127 

0.2791 

1-66-1-Q 

2 

26  years 

0.0080 

0.2091 

01-78-3-E 

2 

24  years 

0.0078 

0.1879 

1-71-2-Q 

2 

22  years 

0.0081 

0.1784 

1-76-0-0 

3 

16  years 

0.0110 

0.1753 

4-66-0-E 

2 

26  years 

0.0065 

0.1689 

02-66-0-C 

2 

26  years 

0.0064 

0.1675 

2-89-1 -C 

2 

24  years 

0.0058 

0.1395 

2.57-4-E 

2 

22  years 

0.0060 

0.1329 

2-59-1-Q 

2 

20  years 

0.0048 

0.0953 

02-73-0-Q 

2 

22  years 

0.0042 

0.0924 

4-92-0-E 

2 

24  years 

0.0038 

0.0919 

2-57-1-Q 

2 

20  years 

0.0043 

0.0858 

03-56-0B-C 

2 

26  years 

0.0033 

0.0853 

1-18-2-Q 

2 

24  years 

0.0035 

0.0849 

4-82-0-E 

2 

22  years 

0.0038 

0.0839 

1-74-2-Q 

2 

24  years 

0.0032 

0.0775 

1-60-6B-A 

3 

13  years 

0.0054 

0.0699 

4-12-0-E 

2 

24  years 

0.0029 

0.0686 

1-85-2-Q 

2 

24  years 

0.0028 

0.0682 

1-21-2-Q 

2 

23  years 

0.0028 

0.0652 

1-60-6A-A 

3 

13  years 

0.0049 

0.0635 

2-21-2-Q 

2 

24  years 

0.0025 

0.0605 

1-60-4-A 

2 

23  years 

0.0025 

0.0571 

1-60-2-A 

2 

23  years 

0.0025 

0.0571 

03-66-01-C 

2 

24  years 

0.0023 

0.0548 

1-66-3-Q 

2 

26  years 

0.0019 

0.0496 

03-56-0A-C 

2 

26  years 

0.0015 

0.0402 

2-57-2-A 

3 

13  years 

0.0026 

0.0334 

1-18-1-Q 

2 

24  years 

0.0014 

0.0328 

2-48-2-E 

2 

23  years 

0.0013 

0.0291 

1-12-3-Q 

2 

20  years 

0.0014 

0.0277 

02-75-2-Q 

3 

17  years 

0.0010 

0.0177 

1-6-2-A 

1 

30  years 

0.0004 

0.0128 

02-75-1 -Q 

3 

17  years 

0.0007 

0.0121 

01-57-0-Q 

2 

26  years 

0.0004 

0.0112 

1-6-1 -A 

3 

13  years 

0.0004 

0.0056 

C-6 


Table  C.1.6 


Run  24-157 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Automatic 
Worst 
In  Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
ptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

01-68-0-Q 

2 

22  years 

0.0367 

0.8063 

1-66-0-L 

2 

24  years 

0.0310 

0.7432 

01-68-1-L 

2 

22  years 

0.0325 

0.7148 

02-66-0-C 

2 

26  years 

0.0197 

0.5115 

03-76-0-Q 

2 

21  years 

0.0209 

0.4386 

1-66-1-Q 

2 

26  years 

0.0157 

0.4072 

02-73-0-Q 

2 

22  years 

0.0172 

0.3781 

1-71-2-0 

2 

22  years 

0.0141 

0.3102 

03-56-0B-C 

2 

26  years 

0.0119 

0.3101 

01-78-3-E 

2 

24  years 

0.0111 

0.2670 

1-76-0-0 

3 

16  years 

0.0136 

0.2176 

2-89-1-C 

2 

24  years 

0.0087 

0.2088 

4-66-0-E 

2 

26  years 

0.0080 

0.2069 

2-57-4-E 

2 

22  years 

0.0079 

0.1732 

1-60-4-A 

2 

23  years 

0.0066 

0.1510 

1-60-2-A 

2 

23  years 

0.0066 

0.1510 

2-59-1-0 

2 

20  years 

0.0074 

0.1478 

1-60-6B-A 

3 

13  years 

0.0111 

0.1445 

1-74-2-0 

2 

24  years 

0.0059 

0.1421 

2-57-1-0 

2 

20  years 

0.0071 

0.1414 

1-60-6A-A 

3 

13  years 

0.0087 

0.1126 

03-66-01 -C 

2 

24  years 

0.0047 

0.1119 

4-82-0-E 

2 

22  years 

0.0048 

0.1061 

4-92-0-E 

2 

24  years 

0.0043 

0.1038 

1-18-2-0 

2 

24  years 

0.0041 

0.0991 

1-66-3-0 

2 

26  years 

0.0037 

0.0972 

1-85-2-0 

2 

24  years 

0.0040 

0.0956 

03-56-0A-C 

2 

26  years 

0.0034 

0.0891 

1-21-2-0 

2 

23  years 

0.0038 

0.0870 

4-12-0-E 

2 

24  years 

0.0033 

0.0784 

2-21-2-0 

2 

1 

24  years 

0.0030 

0.0718 

2-57-2-A 

3 

13  years 

0.0038 

0.0500 

2-48-2-E 

2 

23  years 

0.0022 

0.0497 

1-12-3-0 

2 

20  years 

0.0023 

0.0467 

1-18-1-0 

2 

24  years 

0.0019 

0.0451 

02-75-2-0 

3 

17  years 

0.0017 

0.0297 

1-6-2-A 

1 

30  years 

0.0007 

0.0211 

02-75-1-0 

3 

17  years 

0.0009 

0.0145 

01-57-0-0 

2 

26  years 

0.0005 

0.0142 

1-6-1 -A 

3 

13  years 

0.0006 

0.0084 

C-7 


Table  C.1.7 


Run  24-158 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Manual 
Worst 
In  Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
stable  Loss- 

Relative  Frequency 
ofLossIFFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.0590 

1.4160 

01-68-0-Q 

2 

22  years 

0.0544 

1.1967 

01-68-1-L 

2 

22  years 

0.0453 

0.9966 

01-78-3-E 

2 

24  years 

0.0405 

0.9719 

03-76-0-Q 

2 

21  years 

0.0379 

0.7964 

1-66-1-Q 

2 

26  years 

0.0289 

0.7526 

1-71-2-Q 

2 

22  years 

0.0297 

0.6540 

4-66-0-E 

2 

26  years 

0.0244 

0.6347 

2-89-1 -C 

2 

24  years 

0.0241 

0.5781 

1-76-0-Q 

3 

16  years 

0.0315 

0.5040 

02-66-0-C 

2 

26  years 

0.0186 

0.4828 

4-82-0-E 

2 

22  years 

0.0204 

0.4497 

2-57-4-E 

2 

22  years 

0.0183 

0.4015 

2-59-1-Q 

2 

20  years 

0.0187 

0.3744 

2-57-1-0 

2 

20  years 

0.0179 

0.3573 

4-92-0-E 

2 

24  years 

0.0136 

0.3262 

1-85-2-Q 

2 

24  years 

0.0125 

0.3001 

1-74-2-Q 

2 

24  years 

0.0120 

0.2875 

1-60-6B-A 

3 

13  years 

0.0215 

0.2792 

1^0-4-A 

2 

23  years 

0.0104 

0.2393 

1-60-2-A 

2 

23  years 

0.0104 

0.2393 

1-60-6A-A 

3 

13  years 

0.0184 

0.2393 

02-73-0-0 

2 

22  years 

0.0106 

0.2322 

03-56-0B-C 

2 

26  years 

0.0089 

0.2321 

4-12-0-E 

2 

24  years 

0.0087 

0.2085 

1-66-3-0 

2 

26  years 

0.0074 

0.1914 

1-18-2-0 

2 

24  years 

0.0069 

0.1666 

2-48-2-E 

2 

23  years 

0.0054 

0.1240 

2-21-2-0 

2 

24  years 

0.0050 

0.1199 

1-21-2-0 

2 

23  years 

0.0051 

0.1181 

1-18-1-0 

2 

24  years 

0.0039 

0.0928 

2-57-2-A 

3 

13  years 

0.0061 

0.0787 

1-12-3-0 

2 

20  years 

0.0037 

0.0735 

03-66-01 -C 

2 

24  years 

0.0028  ^ 

0.0661 

03-56-0A-C 

2 

26  years 

0.0015 

0.0402 

02-75-2-0 

3 

17  years 

0.0010 

0.0177 

1-6-2-A 

1 

30  years 

0.0005 

0.0136 

02-75-1-0 

3 

17  years 

0.0007 

0.0121 

01-57-0-0 

2 

26  years 

0.0004 

0.0112 

1-6-1 -A 

3 

13  years 

0.0004 

0.0056 

8 


Table  C.1.8 


Run  24-159 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 
Passive 
Worst 
In  Port 
60  minutes 


Target  Compartment 

1-66-0-L 

01-68-0-Q 

01 -68-1 -L 

01-78-3-E 

02-66-0-C 

1-66-1-Q 

1- 71-2-Q 
03-76-0-Q 
02-73-0-Q 
03-56-0B-C 

2- 89-1 -C 
4-66-0-E 

1- 76-0-Q 

2- 59-1 -Q 

1- 74-2-0 
4-82-0-E 

2- 57-1 -Q 
1-60-4-A 

1- 60-2-A 

2- 57-4-E 
1-60-6B-A 
1-85-2-Q 
4-92-0-E 
1-66-3-Q 

1- 60-6A-A 
4-12-0-E 

2- 48-2-E 

1- 18-2-Q 
03-66-01 -C 
1-21-2-0 

2- 21-2-0 
03-56-0A-C 
1-18-1-0 

1- 12-3-0 

2- 57-2-A 
02-75-2-0 
1-6-2-A 
02-75-1-0 
01-57-0-0 
1-6-1 -A 


frequency 
ble  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

24  years 

0.1095 

2.6273 

22  years 

0.1156 

2.5426 

22  years 

0.1147 

2.5243 

24  years 

0.0707 

1.6957 

26  years 

0.0618 

1.6068 

26  years 

0.0550 

1.4289 

22  years 

0.0494 

1.0870 

21  years 

0.0517 

1.0856 

22  years 

0.0449 

0.9870 

26  years 

0.0337 

0.8755 

24  years 

0.0335 

0.8039 

26  years 

0.0289 

0.7524 

16  years 

0.0372 

0.5953 

20  years 

0.0294 

0.5885 

24  years 

0.0237 

0.5700 

22  years 

0.0256 

0.5636 

20  years 

0.0273 

0.5457 

23  years 

0.0234 

0.5388 

23  years 

0.0234 

0.5388 

22  years 

0.0243 

0.5345 

13  years 

0.0406 

0.5272 

24  years 

0.0170 

0.4078 

24  years 

0.0170 

0.4074 

26  years 

0.0155 

0.4028 

13  years 

0.0302 

0.3932 

24  years 

0.0099 

0^76 

23  years 

0.0088 

0.2018 

24  years 

0.0081 

0.1949 

24  years 

0.0069 

0.1653 

23  years 

0.0071 

0.1641 

24  years 

0.0062 

0.1477 

26  years 

0.0048 

0.1243 

24  years 

0.0052 

0.1238 

20  years 

0.0061 

0.1218 

13  years 

0.0092 

0.1201 

17  years 

0.0017 

0.0297 

30  years 

0.0007 

0.0225 

17  years 

0.0009 

0.0145 

26  years 

0.0005 

0.0142 

13  years 

0.0006 

0.0084 

Table  C.1.9 


Run  23-148 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive,  Automatic,  and  Manual 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.0135 

0.3249 

01-68-0-Q 

2 

22  years 

0.0129 

0.2836 

03-76-0-Q 

2 

21  years 

0.0120 

0.2518 

01 -68-1 -L 

2 

22  years 

0.0094 

0.2067 

01-78-3-E 

2 

24  years 

0.0072 

0.1721 

4-66-0-E 

2 

26  years 

0.0062 

0.1621 

1-76-O-Q 

3 

16  years 

0.0100 

0.1604 

1-66-1-Q 

2 

26  years 

0.0061 

0.1577 

1-71-2-Q 

2  1 

22  years 

0.0069 

0.1526 

2-89-1 -C 

2  ^ 

24  years 

0.0053 

0.1270 

02-66-0-C 

2 

26  years 

0.0046 

0.1209 

2-57-4-E 

2 

22  years 

0.0055 

0.1201 

4-92-0-E 

2 

24  years 

0.0038 

0.0902 

1-18-2-Q 

2 

24  years 

0.0033 

0.0788 

2-57-1 -Q 

2 

20  years 

0.0039 

0.0772 

2-59-1 -Q 

2 

20  years 

0.0038 

0.0764 

4-82-0-E 

2 

22  years 

0.0035 

0.0760 

02-73-0-Q 

2 

22  years 

0.0034 

0.0749 

03-56-0B-C 

2 

26  years 

0.0026 

0.0686 

4-12-0-E 

2  1 

24  years 

0.0027 

0.0638 

1-74-2-Q 

2  1 

24  years 

0.0025 

0.0599 

1-85-2-Q 

2  ^ 

24  years 

0.0025 

0.0597 

1-60-6B-A 

3 

13  years 

0.0045 

0.0588 

1-21-2-Q 

2 

23  years 

0.0025 

0.0576 

2-21-2-Q 

2 

24  years 

0.0024 

0.0565 

1-60-6A-A 

3 

13  years 

0.0041 

0.0536 

03-66-01 -C 

2 

,  24  years 

0.0020 

0.0471 

1-60-4-A 

2 

23  years 

0.0019 

0.0428 

1-60-2-A 

2 

23  years 

0.0019 

0.0428 

1-66-3-Q 

2 

26  years 

1  0.0016 

0.0418 

03-56-OA-C 

2 

26  years 

0.0013 

0.0334 

2-57-2-A 

3 

13  years 

0.0023 

0.0295 

1-18-1-Q 

2 

24  years 

1  0  0012 

0.0282 

2-48-2-E 

2 

23  years 

0.0011 

0.0254 

1-12-3-Q 

2 

20  years 

0.0011 

0.0227 

02-75-2-Q 

3 

17  years 

0.0009 

0.0158 

1-6-2-A 

1 

30  years 

0.0004 

0.0119 

02-75-1 -Q 

3 

17  years 

0.0006 

0.0108 

01-57-0-Q 

2 

26  years 

0.0004 

0.0105 

1-6-1 -A 

3 

13  years 

0.0004 

0.0051 

C-10 


Table  C.1.10 


Run  23-149 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Automatic 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

01-68-0-Q 

2 

22  years  , 

0.0366 

0.8053 

1-66-0-L 

2 

24  years  | 

0.0308 

0.7399 

01 -68-1 -L 

2 

22  years  j 

0.0324 

0.7133 

02-66-0-C 

2 

26  years  | 

0.0196 

0.5105 

1-66-1-Q 

2 

26  years 

0.0157  1 

0.4078 

03-76-0-Q 

2 

21  years 

0.0194 

0.4068 

02-73-0-Q 

2 

22  years 

0.0170 

0.3732 

1-71-2-Q 

2 

22  years 

0.0144 

0.3170 

03-56-0B-C 

2 

26  years  ! 

0.0119 

0.3102 

01-78-3-E  1 

2 

24  years 

0.0111 

0.2655 

4-66-0-E 

2 

26  years 

0.0082 

0.2120 

1-76-0-Q 

3  ^ 

16  years 

0.0132 

0.2118 

2-89-1 -C 

2 

24  years 

0.0088 

0.2106 

2-57-4-E 

2 

22  years 

0.0080 

0.1767 

1-60-4-A 

2 

23  years 

0.0067 

0.1530 

1-60-2-A 

2 

23  years 

0.0067 

0.1530 

2-59-1 -Q 

2 

20  years 

0.0076 

0.1518 

1-60-6B-A  1 

3 

13  years 

0.0114 

0.1479 

2-57-1 -Q 

2 

20  years 

0.0073 

0.1453 

1-74-2-Q 

2 

24  years 

0.0060 

0.1430 

1-60-6A-A 

3 

13  years. 

0.0089 

0.1152 

03-66-01 -C 

2 

24  years 

0.0047 

0.1125 

4-82-0-E 

2 

22  years 

0.0048 

0.1065 

4-92-0-E  ' 

2  i 

24  years 

0.0042 

0.1019 

1-66-3-Q 

2  i 

26  years 

0.0038 

0.0980 

1-18-2-Q 

2 

•24  years 

0.0041 

j _ ^ - - - 

0.0979 

1-85-2-Q 

2 

24  years 

1  0.0040 

0.0956 

03-56-OA-C 

2 

26  years 

0.0034 

0.0892 

1-21-2-Q 

2 

23  years 

0.0037 

0.0859 

4-12-0-E 

2 

24  years 

0.0031 

0.0753 

2-21-2-Q 

2 

24  years 

0.0030 

0.0709 

2-57-2-A 

3 

13  years 

0.0039 

0.0502 

2-48-2-E 

2 

23  years 

0.0022 

0.0501 

1-12-3-Q 

2 

;  20  years 

0.0023 

0.0455 

1-18-1-Q 

2 

24  years 

0.0018 

0.0439 

02-75-2-Q 

3 

17  years 

0.0018 

0.0310 

1-6-2-A 

1 

30  years 

0.0007 

0.0211 

02-75-1 -Q 

3 

17  years 

0.0009 

0.0145 

01-57-0-Q 

2 

26  years 

0.0005 

0.0142 

1-6-1 -A 

3 

13  years 

0.0006 

0.0084 

C-11 


Table  C.1.11 


Run  23-150 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Manual 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

24  years 

0.0485 

1.1630 

01-68-0-Q  f 

2  1 

22  years 

0.0419 

0.9228 

01-78-3-E 

2 

24  years 

0.0341 

0.8188 

01 -68-1 -L 

2 

22  years 

0.0336 

0.7397 

03-76-0-Q 

2 

21  years 

0.0312 

0.6542 

1-66-1-Q 

2 

26  years 

0.0237 

0.6165 

4-66-0-E 

2 

26  years 

0.0233 

0.6068 

1-71-2-Q 

2 

22  years 

0.0256 

0.5636 

2-89-1 -C  1 

2 

24  years 

0.0217  I 

0.5205 

1-76-0-Q  i  3 

16  years 

0.0289 

0.4631 

4-82-0-E 

2 

22  years 

0.0185 

0.4074 

2-57-4-E 

2 

22  years 

0.0170 

0.3748 

02-66-0-C 

2 

26  years 

0.0140 

0.3636 

2-59-1 -Q 

2 

20  years 

0.0165 

0.3304 

2-57-1 -Q  ^ 

2 

20  years 

0.0161 

0.3210 

•4-92-0-E 

2 

24  years 

0.0116 

0.2773 

1-85-2-Q 

2 

24  years 

0.0107 

0.2563 

1-60-6B-A 

3 

13  years 

0.0179 

0.2323 

1-74-2-Q 

2 

24  years 

0.0094 

0.2256 

1-60-6A-A 

3 

13  years 

0.0159 

0.2072 

4-12-0-E  ^ 

2 

24  years 

0.0081 

0.1935 

02-73-0-Q 

2 

22  years 

0.0086 

0.1883 

1-60-4-A 

2 

23  years 

0.0074 

0.1710 

1-60-2-A 

2 

23  years  i  0.0074 

0.1710 

03-56-0B-C 

2 

26  years 

0.0065 

0.1697 

1-66-3-Q 

2 

26  years 

0.0060 

0.1569 

1-18-2-Q 

2 

24  years 

0.0064 

0.1535 

2-21-2-Q 

2 

24  years 

0.0046 

0.1106 

2-48-2-E 

2 

23  years 

0.0047 

0.1075 

1-21-2-Q 

2 

23  years 

0.0045 

0.1040 

1-18-1-Q 

2 

24  years 

0.0035 

0.0833 

2-57-2-A 

3 

1 3  years 

0.0053 

0.0684 

1-12-3-Q 

I  2 

20  years 

0.0031 

0.0610 

03-66-01 -C 

2 

24  years 

0.0023 

0.0546 

03-56-0A-C 

2 

26  years 

0.0013 

0.0334 

02-75-2-Q 

3 

17  years 

0,0009 

0.0158 

1-6-2-A 

1 

30  years 

0.0004 

0.0125 

02-75-1 -Q 

3 

17  years 

0.0006 

0.0108 

01-57-0-Q 

2 

26  years 

0.0004 

0.0105 

1-6-1 -A 

3 

13  years 

0.0004 

0.0051 

C-12 


Table  C.1.12 


Run  23-151 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 
Passive 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
•of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2  L 

24  years 

0.1104 

2.6496 

01-68-0-Q 

2 

22  years 

0.1151 

2.5322 

01-68-1-L 

2 

22  years 

0.1147 

2.5244 

01-78-3-E  1 

2 

24  years 

0.0704 

1.6891 

02-66-0-C 

2  1 

26  years 

0.0612  I 

1.5913 

1-66-1-Q  1 

2  ^ 

26  years 

0.0553 

1.4365 

1-71-2-Q 

2 

22  years 

0.0508 

1.1186 

03-76-0-Q 

2 

21  years 

0.0480 

1.0073 

02-73-0-Q 

2 

22  years 

0.0442 

0.9729 

03-56-0B-C 

2 

26  years 

0.0331 

0.8609 

2-89-1 -C 

2 

24  years 

0.0336 

0.8057 

4-66-0-E 

2 

26  years 

0.0296 

0.7699 

2-59-1 -Q 

2 

20  years 

0.0303 

0.6066 

1-76-0-Q 

3 

16  years 

0.0363 

0.5800 

1-74-2-Q 

2 

24  years 

0.0238 

0.5703 

2-57-1 -Q 

2 

20  years 

0.0281 

0.5622 

4-82-0-E 

2 

22  years 

0.0255 

0.5603 

1-60-4-A 

2 

23  years 

0.0240 

0.5509 

1-60-2-A 

2 

23  years 

0.0240 

0.5509 

2-57-4-E 

2 

22  years 

0.0250 

0.5496 

1-60-6B-A 

3 

13  years 

0.0417 

0.5420 

1-85-2-Q 

2 

24  years 

0.0169 

0.4056 

1-60-6A-A 

3 

13  years 

0.0311 

0.4039 

1-66-3-Q 

2 

26  years 

0.0155 

0.4025 

4-92-0-E 

2  j  24  years 

0.0146 

0.3515 

4-12-0-E 

2 

24  years 

0.0095 

0.2283 

2-48-2-E 

2 

23  years 

0.0089 

0.2041 

1-18-2-Q 

2 

24  years 

0.0080 

0.1919 

03-66-01 -C 

2 

24  years 

0.0068 

0.1642 

1-21-2-Q 

2 

23  years 

0.0069 

0.1598 

2-21-2-Q 

2 

24  years 

0.0060 

0.1446 

03-56-0A-C 

2 

26  years 

0.0047 

0.1232 

2-57-2-A 

3 

13  years 

0.0093 

0.1210 

1-18-1-Q 

2 

24  years 

0.0050 

0.1196 

1-12-3-Q 

2 

20  years 

0.0059 

0.1181 

02-75-2-Q 

3 

17  years 

0.0018 

0.0310 

1-6-2-A 

1 

30  years 

0.0007 

0.0225 

02-75-1 -Q 

3 

17  years 

0.0009 

0.0145 

01-57-0-Q 

2 

26  years 

0.0005 

0.0142 

1-6-1 -A 

3 

13  years 

0.0006 

0.0084 

C-13 


WLB 

07/18/96 

MODEL  RUN  24-168 


ROOM  OF  ORIGIN  BARRIER  OPTION  -  SUMMARY  LEVEL  REPORT 

LISTING  OF  ROOM  OF  ORIGIN  BARRIER  FAILURES 
ORDERED  BY  ROOM  OF  ORIGIN  AND  SECONDARILY  BY 
PROBABILITY  OF  LOSS | EB  AT  TIME  OF  BARRIER  FAILURE 


READINESS  CONDITION  .  XRAY 

CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  .  in  Port 

RUN  TIME . 6  0  minutes 

COMMENTS . 


Ship  Visit  Baseline 
In  Port 


. Room  of  Origin -  - Barrier  to  Adjacent  Room 

FRI  P(Loss)  RFLjFFS  Adj .  Room  Fail  P{Loss)  RFL}FFS 
Plan  ID  Time  | EB  (x  1000)  Plan  ID  Time  | EB  (x  1000) 


2-21-2'Q 

11 

0 . 01 

0.30 

2 -21 - 1 -A 

11 

0 . 01 

0 .30 

2-21-C-L 

11 

0.01 

0.30 

not  analyzed 

11 

0.01 

0.30 

not  analyzed 

11 

0 . 01 

0.30 

not  analyzed 

11 

0 . 01 

0.30 

not  analyzed 

11 

0 . 01 

0.30 

not  analyzed 

11 

0 . 01 

0.30 

not  analyzed 

11 

0.01 

0.30 

not  analyzed 

11 

0 . 01 

0.30 

not  analyzed 

11 

0.01 

0.30 

not  analyzed 

11 

0 .01 

0.30 

4-17-2-V 

11 

0 . 01 

0.30 

not  analyzed 

11 

0 , 01 

0.30 

1-19-2-T 

16 

0.01 

0.28 

1-18-4-A 

16 

0 . 01 

0.28 

1-18-2-Q 

16 

0 . 01 

0.28 

1-ie-i-Q 

16 

0 . 01 

0.28 

1  - 1 5  -  1  -  L 

16 

0 . 01 

0.28 

1-12-3-Q 

16 

0 . 01 

0.28 

not  analyzed 

16 

0 . 01 

0,28 

1-12-lA-L 

16 

0.01 

0.28 

not  analyzed 

16 

0 . 01 

0.28 

not  analyzed 

16 

0 . 01 

0.28 

ext.  blkhd. 

16 

0 . 01 

0.28 

not  analyzed 

47 

0 . 00 

0.27 

4-6-OC-W 

47 

0 . 00 

0.27 

4-6-OA-W 

47 

0 . 00 

0.27 

not  analyzed 

47 

0 . 00 

0.27 

4-17-2-V 

47 

0 . 00 

0.27 

not  analyzed 

47 

0 . 00 

0.27 

4-6-OC-W 

47 

0 . 00 

0.27 

4-6-OB-W 

47 

0.00 

0.27 

4-6-OA-W 

47 

0.00 

0.27 

ext.  blkhd. 

39 

0 . 00 

0.26 

ext.  blkhd. 

39 

0 . 00 

0.26 

ext.  blkhd. 

39 

0 .00 

0.26 

ext.  blkhd. 

39 

0 . 00 

0,26 

ext.  blkhd. 

39 

0 . 00 

0.26 

ext.  blkhd. 

39 

0 . 00 

0.26 

Opening/ 

Zero-Str 


C-14 


- Room  of  Origin-' 

FRI  P(Loss) 
Plan  ID  Time  | EB 


4-66-0-E  3  0.13 


Barrier  co  Adjacent  Room 


RFL I FFS  Ad j .  Room 
(x  1000)  Plan  ID 

Fail 

Time 

P (Loss) 

lEB 

RFL 1 FFS 

{X  1000) 

Opening/ 

Zero-Str 

3.42  2-89-1-C 

3 

0.13  .  , 

3.42 

Opening 

1-76-0-Q 

3 

0 . 13 

3.42 

Zero-Str 

1-66-2-L 

3 

0.13 

3.42 

Opening 

2-09-1-C 

3 

0.13 

3.42 

Opening 

2-89-1-C 

5 

0 . 03 

0 . 89 

ext.  blJchd. 

6 

0.02 

0 . 64 

ext.  blkhd. 

6 

C.02 

0 . 64 

ext.  blkbd. 

6 

0 . 02 

0  .  64 

ext.  blkhd. 

6 

0 . 02 

0 . 64 

ext .  blkhd . 

6 

0.02 

0.64 

ext.  blkhd. 

6 

0 . 02 

0 . 64 

ext.  blkhd. 

6 

0 . 02 

0 . 64 

4-80-0-W 

6 

0.02 

0.64 

4-80-0-W 

6 

0.02 

0.64 

4-80-0-W 

6 

0.02 

0 . 64 

4-80-0-W 

6 

0.02 

0.64 

4-80-0-W 

6 

0.02 

0.64 

4-80-0-W 

6 

0.02 

0 . 64 

4-80-0-W 

6 

0 . 02 

0 . 64 

not  analyzed 

6 

0 . 02 

0 .64 

not  analyzed 

6 

0.02 

0 . 64 

not  analyzed 

6 

0 . 02 

0.64 

not  analyzed 

6 

0.02 

0.64 

ext.  blkhd. 

6 

0.02 

0.64 

ext.  blkhd. 

-  6 

0.02 

0.64 

ext.  blkhd. 

6 

0 . 02 

0.64 

ext.  blkhd. 

6 

0 . 02 

0.64 

4-82-0-E 

6 

0.01 

0.39 

1-BO-l-E 

6 

0.01 

0 . 39 

1-77-3-L 

€ 

0 . 01 

0.39 

1-77-2-L 

6 

0.01 

0.39 

1-77-1-A 

6 

0.01 

0.39 

1-74-2-Q 

6 

0 . 01 

0 .39 

1-71-2-Q 

6 

0.01 

0 . 39 

1-66-1-C 

6 

0 .01 

0.39 

1-66-O-L 

6 

0 .01 

0.39 

1-60-6A-A 

e 

: .  01 

0  .39 

1-66-3-Q 

6 

0 . 01 

0 .39 

2-59-1-Q 

6 

0 . 01 

0 . 39. 

2-57-4-E 

6 

0 .01 

0 . 39 

2-57-1-0 

6 

0 . 01 

0.39 

2-57-0-L 

6 

0.01 

0 .39 

4-82-0-E 

6 

0 .01 

0 .39 

not  analyzed 

6 

0 . 01 

0.39 

not  analyzed 

6 

0.01 

0.39 

4-57-OC-W 

6 

0 . 01 

0 .39 

4-57-OA-W 

6 

0 .01 

0.39 

3-57-0-A 

6 

0 . 01 

0.39 

4-82-O-E 

6 

0 . 01 

0 . 39 

4-82-O-E 

6 

0.01 

0 .39 

not  analyzed 

6 

0 . 01 

0-39 

not  analyzed 

6 

0.01 

0.39 

4-57-OC-W 

6 

0 . 01 

0 .39 

4-57-OA-W 

6 

0 . 01 

0.39 

4-80-0-W 

14 

0 . 01 

0 .35 

C-15 


- Room  of  Origin-- 

FRI  P(Loss) 
Plan  ID  Time  { EB 


4-82-0-E  3  0.14 


4-92-0- 


0 . 13 


Barrier  to  Adjacent  Room 


RFL I FFS  Ad j .  Room 
(X  1000)  Plan  ID 


not  analyzed 
0.39  1-84-2-L 

1-85-2-Q 
1-85-2-Q 
1-82-0-L 

1- 76-0-Q 

2- 89-1-C 
1-82-0-L' 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext .  blkhd . 
ext.  blkhd. 
4-80-0-W 
ext.  blkhd. 
ext.  blkhd. 
4-66-O-E 
4-66-O-E 
4-66-0~E 
4-66-0-E 
1-76-0-Q 
1-85-1-L 
1-82-1-L 
4-92-O-E 
1-85-4-L 
1-85-3-L 
1-85-1-L 
1-82-4-L 
1-82-3-L 
1-82-2-Q 
1-82-1-L 
4-92-0-E 
4-92-0-E 

3.64  1-92-0-L 

ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext .  blkhd . 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
1-92-2-L 
1-96-1-L 
1-96-0-L 
1-92-1-L 


Fail 

Time 

P  (Loss) 

jEB 

RFL 1 FFS 
(X  1000) 

14 

0 . 01 

0.35 

3 

0 . 14 

0.39 

7 

0.14 

0.39 

5 

0.02 

0.07 

5 

0 . 02 

0  .  07 

5 

0 . 02 

0 . 07 

11 

0-02 

0.06 

14 

0.02 

0 . 05 

13 

0 . 02 

0.05 

13 

0.02 

0.05 

13 

0.02 

0.05 

13 

0 . 02 

0.05 

13 

0.02 

0.05 

13 

0.02 

0.05 

13 

0 . 02 

0 . 05 

13 

0.02 

0.05 

13 

0.02 

0.05 

13 

0.02 

0.05 

13 

C  .  02 

0 . 05 

9 

0.02 

0.04 

9 

0.02 

0.04 

9 

0.02 

0 . 04 

9 

0 . 02 

0 . 04 

6 

0.02 

0.04 

IS 

0.02 

0 . 04 

15 

0.02 

0 . 04 

15 

0 . 02 

0 . 04 

15 

0.02 

0 . 04 

15 

0.02 

0.04 

15 

0 . 02 

0 . 04 

15 

0.02 

0.04 

15 

0.02 

0 . 04 

15 

0.02 

0 . 04 

15 

0 . 02 

0.04 

15 

C  .  02 

0 . 04 

15 

0.02 

0 . 04 

2 

0 .13 

3  .  64 

14 

0.02 

0 .44 

14 

0.02 

0 .44 

14 

0 . 02 

0.44 

14 

0.02 

0.44 

14 

0 . 02 

0.44 

14 

0.02 

0 .44 

14 

0 . 02 

0.44 

14 

0 . 02 

0.44 

14 

0 . 02 

0.44 

14 

0 . 02 

0.44 

14 

0 . 02 

0.44 

14 

0-02 

0.44 

14 

0.02 

0.44 

14 

0 . 02 

0.44 

15 

0 . 01 

0.37 

15 

0 . 01 

0.37 

15 

0 . 01 

0.37 

15 

0.01 

0.37 

Opening/ 

Zero-Str 


Opening 


Opening 


C-16 


- Room  of  Origin- - 

FRI  P(Loss) 

Plan  ID  Time  | EB 


3-57-0-A  5  0.48 


2-21-1-A  6  0.48 


2-2i-2-Q  2  0.45 


2-30-0-AA  4  0.04 


2-48-2-E  2  0.22 


2-50-1-A  4  0.48 


2-57-2-A  4  0.48 


2-57-4-E  2  0.45 


_  _ Barrier  to  Adjacent  Room - 

RFLjFFS  Adj .  Room  Fail  P(Loss)  RFL|FFS  Opening/ 
(X  1000)  Plan  ID  Time  | EB  (x  1000)  Zero-Str 


4-82-0-E  15 

4-82-0-E  15 

ext.  blkhd.  15 

4-82-0-E  15 

ext.  bl)chd.  15 

0.43  4-57-OC-W  11 

4-57-OA-W  11 

4-66-0-E"  37 

not  analyzed  37 
not  analyzed  37 
2-59-l-Q  37 

2-57-0-L  37 

not  analyzed  37 

0.43  2-21-0-L  6 

2-30-0-AA  12 

4-12-0-E  12 

1- 21-3-L  21 

ext.  bl)chd.  3  3 

ext.  ovrhd.  38 

1.30  2-30-0-AA  24- 

2- 21-0-L  24 

4-12-0-E  24 

0.00  2-21-0-L  4 

2-25-2-W  15 

2-25-1-WW  15 

2-21-2-Q  15 

ext.  bllchd.  54 

ext.  bllchd.  54 

ext.  blkhd.  54 

2-21-l-A  10 

0.63  ext.  ovrhd.  2 

2-57-4-E  8 

2-57-2-A  8 

ext.  blkhd.  31 

2-49-0-E  37 

2-48-0-V  37 

not  analyzed  37 
2-39-2 -V  '  37 

0.43  2-48-1-L  4 

2-48-1-L  4 

2-57-1-Q  10 

2-53-1-L  10 

ext.  blkhd.  3i 

ext.  ovrhd.  36 

0.43  2-57-4-E  ,  4 

2-57-4-E  4 

1-60-4-A  ;  4 

1-60-2-A  /  4 

1-57-4-Q  4 

1- 57-2-L  4 

2- 57-0-L  4 • 

2-48-2-E  4 

4-S7-0A-W  •  5 

1.30  2-57-2-A  40 

2-57-2-A  40 


0.01 

0.37 

0 . 01 

0.37 

0.01 

0.37 

0 . 01 

0.37 

0 . 01 

0.37 

0 . 06 

0 . 06 

0.06 

0 . 06 

0.05 

0 . 04 

0.05 

0.04 

0  .  05 

0 , 04 

0.05 

0.04 

0 . 05 

0.04 

0.05 

0.04 

0.48 

0.43 

Zero-Str 

0.06 

0 . 06 

0.06 

0 . 06 

0.06 

0 . 06 

0.05 

0 . 05 

0 . 05 

0 . 04 

0.05 

0.14 

0.05 

0 . 14 

0.05 

0 . 14 

0 . 04 

0 . 00 

Opening 

0.00 

0 . 00 

0.00 

0 . 00 

0 . 00 

0 . 00 

0.00 

0.00 

0.00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0.22 

0.63 

Opening 

0.02 

0 . 07 

0 . 02 

0 . 07 

0.02 

0.07 

0 . 02 

0 . 07 

0.02 

0 . 07 

0 . 02 

0 . 07 

0 . 02 

0 . 07 

0.48 

0 .43 

Zero-Str 

0.48 

0.43 

Opening 

0 . 06 

0 . 06 

0 . 06 

0.06 

0.05 

0.05 

0.05 

0 . 04 

0.48 

0.43 

0.48 

0 .43 

0.48 

0.43 

0.48 

0.43 

0.48 

0.43 

0.48 

0.43 

0.48 

0.43 

Opening 

0.48 

0-43 

0 . 08 

0 . 07 

0.05 

0 . 14 

0 . 05 

0 . 14 

C-17 


. . Room  of  Origin- - 

FRI  P(Loss) 
Plan  ID  Time  [ EB 


I-a9-l-C  6  0.41 


1-6-1 -A  5  0.48 


l-i6-2-Q  1  0-47 


1-21-2-Q  2  0.45 


13  0.07 


1 -57-4-0  2  0.04 


1-60-6A-A  4  0.48 


_  _ Barrier  to  Adjacent  Room - 

RFLjFFS  Adj .  Room  Fail  P(Loss)  RFL | FFS  Opening/ 
(X  1000)  Plan  ID  Time  | EB  (x  1000)  Zero-Str 


2-48-2-E  40 

0.49  1-77-3-L  21 

1-66-3-0  21 

1-66-0-L  21 

4-82-0-E  21 

4-66-0-E  21 

4-66-0-E  21 

ext.  bllchd.  18 

0-.43  1-12-lB-L  5 

1-12-lB-L  5 

ext .  ovrhd .  5 

1-0-0-A  5 

ext.  blkhd.  6 

1-12-3-0  6 

1- 6-2-A  6 

not  analyzed  8 
4-6-OC-W  8 

2- 6-1-Q  B 

1.36  1-12-lA-L  1 

1-19-2-T  1 

1-18-4-A  1 

not  analyzed  1 

1-21-2-Q  1 

ext .  ovrhd .  1 

4-12-0-E  3 

0.81  1-18-4-A  2 

ext.  blkhd.  2 

ext.  blkhd.  6 

3- 23-0-Q  7 

3-23-0-Q  7 

1-21-1-L  7 

1-19-2-T  7 

1-18-2-Q  7 

ext .  ovrhd .  7 

0.00  1-18-1-Q  19 

ext .  blkhd .  42 

1-21-1-L  48 

ext.  blkhd.  48 

ext.  ovrhd.  48 

0.00  1-57-2-L  2 

1- 60-6B-A  3 

01-57-4-L  3 

01-57-2-L  3 

2- 57-2-A  20 

ext.  blkhd.  6 

1-60-4-A  7 

1-60-2-A  7 

ext.  blkhd.  7 

ext .  ovrhd .  7 

0.43  1-60-6B-A  4 

1-71-2-Q  4 

ext.  blkhd.  5 

1-66-2-L  5 

01-70-2-Q  5 

01-66-2-L  5 


0 . 05 

0 . 14 

0.05 

0.06 

0.05 

0.06 

0.05 

0.06 

0 . 05 

0.06 

0.05 

0.06 

0 . 05 

0 . 06 

0  .  04 

0.05 

0.48 

0.43 

Zero-Str 

0.48 

0.43 

Zero-Str 

0.48 

0.43 

Opening 

0.36 

0.32 

0.21 

0.19 

0 .16 

0.14 

0.16 

0.14 

0.06 

0 . 06 

0.06 

0.06 

0.06 

0 . 06 

0 .47 

1.36 

Zero-Str 

0.44 

1.28 

0.44 

1.28 

0.44 

1.28 

0 . 06 

0.19 

0 . 06 

0 . 19 

0 . 06 

0 . 18 

0.45 

0.81 

Opening 

0.45 

0.81 

Opening 

0.07 

0.12 

0.07 

0.12 

0.07 

0.12 

0 . 07 

0.12 

0 . 07 

0.12 

0.07 

0 . 12 

0.07 

0.12 

0 .00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0.00 

0 . 00 

0.00 

0 . 00 

0 . 04 

0 . 00 

Opening 

0 . 01 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0.00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0 . 00 

0.00 

0 . 00 

0 . 00 

0 . 00 

0.48 

0.43 

Zero-Str 

0.36 

0  .  32 

0.21 

0.19 

0 .16 

0 . 14 

0 . 16 

0 . 14 

0 . 16 

0 . 14 

C-18 


- Room  of  Origin- - 

FRI  P{L0SS) 
Plan  ID  Time  ( EB 


i-60-6B-A  5  0.48 


1-71-2-Q  5  0.56 


1-76-0-Q  2  0.81 


l_77_3-L  21  0.48 


1-85-2-Q  1  0.43 


1-85-3-L  33  0.32 


Barrier  to  Adjacent  Room 


RFL I FFS  Ad j .  Room 
(x  1000)  Plan  ID 


ext  -  ovrhd - 
4-66-O-E 
0.43  1-60-6A-A 

1-57-2-L 
1-57-4-Q 
ext.  blkhd. 
1-66-2-L 
01-83-2-L- 
1-60-4-A 
1-60-4-A 

1- 60-2-A 
ext .  ovrhd . 

2- 57-4-E 

0.22  1-77-2-L 

1-74-2-Q 
1-66-0-L 
1-60-6A-A 
1.05  4-66-0-E 

ext.  blkhd. 
ext.  blkhd. 
1-80-l-Q 
02-73-0-Q 
02-73-0-Q 
01-74-1-L 
01-74-1-L 
01-60-0A-L 
4-82-0-E 
1-66-0-L 
03-76-0-Q 
02-85-0-Q 
02-73-0-Q 
1-80-l-Q 
01-79-OB-L 
01-79-0A-L 
01-78-3-E 
01-78-1-F 
01-68-0-Q 
1-80~1-E 
1-77-1-A 
1-66-0-L 
1-66-0-L 
0.38  01-78-3-E 

01-68-1-L 
ext .  ovrhd . 
1-77-1-A 
i-82-3-L 
1-82-1-L 
1.25  1-85-1-L 

4-82-O-E 
1-82-0-L 
1-82-0-L 
01-88-0-L 
~  01-79-OB-L 

0.26  1-92-1-L 

1-82-0-L 


Fail 

Time 

P (Loss) 

jEB 

RFL 1 FFS 
{X  1000) 

5 

0 . 16 

0  . 14 

16 

C.06 

0.06 

5 

0.48 

0.43 

5 

:  .48 

0.43 

5 

:  .36 

0 . 32 

6 

3.21 

0.19 

6 

:.16 

0 . 14 

6 

0 . 16 

0.14 

6 

0.16 

0 . 14 

6 

0.16 

0 .14 

6 

0 . 16 

0 . 14 

6 

0.16 

0.14 

17 

0.06 

0.06 

19 

0 .06 

0.02 

19 

0.06 

0 . 02 

19 

0 . 06 

0 . 02 

19 

0.06 

0 . 02 

2 

:• .  81 

1.05 

2 

0.43 

0.55 

2 

C  .43 

0.55 

2 

0.43 

0.55 

2 

C  .43 

0.55 

2 

0.43 

0.55 

2 

0 .43 

0.55 

2 

0.43 

0.55 

2 

0.43 

0 . 55 

2 

0.43 

0.55 

2 

0.43 

0.55 

2 

0.31 

0.41 

3 

0 . 09 

0 . 12 

3 

0.09 

0,12 

3 

0 . 09 

0 . 12 

3 

0 . 09 

0.12 

3 

0 . 09 

0.12 

3 

: .  09 

0 . 12 

3 

0 . 09 

0.12 

3 

0 . 09 

0 . 12 

3 

0.09 

0 . 12 

3 

0  -  09 

0 . 12 

3 

0.09 

0.12 

3 

0.09 

0.12 

44 

0  .  05 

0 . 04 

44 

0 . 05 

0 . 04 

44 

0 . 05 

0 . 04 

46 

0  .  05 

0 . 04 

35 

0 . 05 

0 . 04 

35 

0.05 

0.04 

1 

0 .43 

1.25 

1 

0.43 

1.25 

1 

0.43 

1.25 

1 

0.43 

1.25 

1 

0.41 

1.19 

1 

0.41 

1.19 

48 

0 . 04 

0 . 03 

48 

0  -  04 

0 . 03 

Opening/ 

Zero-Str 


Zero-Str 

Opening 


Zero-Str 


Zero-Str 


C-19 


. Room  of  Crigin-- 

FRI  P(Loss) 
Plan  ID  Time  | EB 


I-102-0-E  2  :.20 


01-27-0-C  3  G.31 


01-57-0-Q 


01-68-0-Q  5  0.56 


01-68-1-L  5  0.49 


01-78-3-E  2  0.18 


_ Rarrier 

rfl|ffs 

Adj .  Room 

Fail 

(X  1000) 

Plan  ID 

Time 

1-85-1-L 

59 

1-85*1-L 

59 

1-82-3-L 

59 

1-82-1-L 

59 

5.37 

1-102-2-A 

2 

1-105-2-Q 

30 

1-98-1-L 

30 

1-96-1-L' 

30 

1-96-0-L 

30 

ext.  ovrhd. 

30 

ext.  blkhd. 

25 

ext .  blkhd . 

25 

ext.  blkhd. 

25 

0.37 

ext.  blkhd. 

3 

ext.  ovrhd. 

4 

ext,  blkhd. 

3 

ext.  blkhd. 

3 

ext.  blkhd. 

3 

0.43 

02-59'2-L 

14 

02-57-0-L 

14 

02-57-1-L 

14 

01-60-1-L 

9 

01-60-0C-L 

9 

01-57-2-L 

9 

0.22 

01-74-1-L 

14 

01-60-0B-L 

14 

01-60-0A-L 

14 

02-73-0-Q 

19 

02-66-0-C 

19 

02-57-0A-L 

19 

l-76<0-Q 

52 

01-74-1-L 

20 

01-68-1-L 

20 

0.20 

01-74-1-L 

5 

02-75-1-0 

8 

02-69-1-L 

8 

02-57-OB-L 

8 

02-73-0-0 

8 

02-66-1-L 

8 

02-66-0-C 

8 

02-57-OA-L 

8 

ext .  ovrhd . 

8 

01-74-1-L 

8 

01-68-0-Q 

8 

ext.  blkhd. 

14 

01-78-3-E 

16 

01-60-0B-L 

18 

1-77-3-L 

39 

1-66-3-0 

39 

1-66-1-0 

39 

1-66-O-L 

39 

3.77 

01-79-OB-L 

2 

01-79-OB-L 

7 

01-86-1-L 

8 

1-80-1-0 

8 

to  Adjacent  Room - 

P{Loss)  RFLiFFS  Opening/ 
|EB  (X  1000)  Zero-Str 


0.04  0.03 

0.04  0.03 

0.04  0.03 

0.04  0.03 

0,20  5.37  Opening 

0.02  0.59 

0.02  0,59 

0.02  0.59 

0.02  0.59 

0.02  0.59 

0.02  0.58 

0.02  0.58 

0.02  0.58 

0.31  0.37  Opening 

0.14  0.17 

0.07  O.OB 

0.07  0.08 

0.07  0.08 

0.02  0.05 

0.02  0.05 

0.02  0.05 

0.02  0.05 

0.02  0.05 

0.02  0.05 

0.07  0.03 

0.07  0.03 

0.07  0.03 

0.06  0.02 

0.06  0.02 

0.06  0.02 

0.06  0.02 

0,06  0.02 

0.06  0.02 

0.49  0.20  Opening 

0.08  0.03 

0.08  0.03 

0.08  0.03 

0.08  0.03 

0.08  0.03 

0.08  0.03 

0.08  0.03 

0.08  0.03 

0.06  0.03 

0.06  0.03 

0.06  0.03 

0.06  0.03 

0.05  0.02 

0.05  0.02 

0.05  0.02 

0.05  0.02 

0.05  0.02 

0.18  3.77  Opening 

0.03  0.55 

0.02  0.49 

0.02  0.49 


C-20 


. Room  of  Origin-- 

FRI  P(Loss) 
Plan  ID  Time  1 EB 


01-85-2-Q  1  0.61 


02'57-0-L  26  0.41 


02-57^-0A-L  3  3  0.11 


02-57-4-L  31  0.41 


:-2-66-0-C  5  C.49 


02-73-0-Q  2  0.19 


Barrier  to  Adjacent  Room 


RFL I FFS  Ad j .  Room 
{X  1000)  Plan  ID 


1-80-1-Q 
02-85-0-Q 
01-'78-l-F 
1-76-0-Q 
01-68-1-L 
ext.  blkhd. 
ext .  ovrhd . 
1-85-1-L  ' 
1-02-3-L 
1-82-1-L 
1-77-3-L 
0.61  01-88-2-L 

01-84-2-L 
01-84-2-L 
01-79-0A-L 
ext.  ovrhd. 
0.33  O3-56-0B-C 

03-56-OA-C 
02-61-2-L 
02-59-2-L 
02-59-2-L 
02-57-0C-L 
02-63-1-L 
02-57-1-L 
0.01  02-57-0C-L 

02-57-0B-L 
02-69-4-L 
02-69-2-Q 
02-66-0-C 
03-56-OA-C 
0.33  02-63-2-L 

02-57-2-L 
02-57-2-L 
02-57-0C-L 
0.59  03-66-01-C 

03-66-0-L 
G3-56-0B-C 
02-66-1 -L 
02-61-2-L 
02-61-2-L 
02-57-0C-L 
02-57-0A-L 
0.08  ext.  blkhd. 
1-76-0-Q 
1-76-0-Q 
1-76-0-Q 
03-76-0-Q 
02-75-2-Q 
02-69-4-L 
ext.  blkhd. 
1-80-l-Q 
02-57-0B-L 
02-57-0A-L 
ext .  ovrhd . 
01-71-2-L 


Fail  P{Loss)  RFL I FFS 


Time 

lEB 

(X  1000) 

8 

0.02 

0.49 

8 

0 . 02 

0.49 

8 

0 . 02 

0.49 

8 

0 . 02 

0.49 

8 

0 , 02 

0-49 

8 

0.02 

0.49 

8 

0.02 

0.49 

21 

0 . 02 

0.38 

21 

0 . 02 

0.38 

21 

0 . 02 

0 .38 

21 

0 . 02 

0.38 

6 

0 . 07 

0 . 07 

6 

0.07 

0.07 

6 

0.07 

0.07 

6 

0.07 

0.07 

31 

0 . 07 

0 . 07 

56 

0 . 05 

0 . 04 

56 

0 . 05 

0 . 04 

44 

0 . 04 

0 . 04 

44 

0 . 04 

0 . 04 

44 

0 . 04 

0 . 04 

44 

0 . 04 

0.04 

58 

0.04 

0-03 

58 

0.04 

0 . 03 

33 

0.11 

0 . 01 

33 

0.11 

0.01 

41 

0.01 

0 . 00 

41 

0.01 

0 . 00 

41 

0 . 01 

0.00 

60 

0.01 

0.00 

57 

0.05 

0 . 04 

57 

0 . 05 

0  -  04 

57 

0.05 

0.04 

45 

0 . 04 

0.03 

38 

0 . 05 

0 . 06 

38 

0 . 05 

0 . 06 

38 

0 . 05 

C  .  06 

25 

0 . 05 

0 . 06 

25 

0 . 05 

0 . 06 

25 

0 . 05 

0 . 06 

25 

0  .  05 

0 . 06 

25 

0 . 05 

0 . 06 

2 

0.19 

0 . 08 

8 

0 . 05 

0 . 02 

5 

0.04 

0 . 01 

5 

0 . 04 

0 . 01 

13 

0 . 03 

0.01 

15 

0 . 02 

0 . 00 

15 

0.02 

0.00 

17 

0.02 

0 . 00 

17 

0.02 

0 . 00 

17 

0 . 02 

0.00 

17 

0 . 02 

0  -  00 

17 

0 . 02 

0 . 00 

50 

0 . 02 

0 . 00 

Opening/ 

Zero-Str 


Zero-Str 

Zero-Str 


Opening 


C-21 


- Room  of  Origin-" 

FRI  P(Loss) 
Plan  ID  Time  | EB 


02-75-1-Q  2  0.71 


C2-75-2-Q  2  0.71 


03-56-0A-C  9  0.39 


03-56-0B-C  5  0.39 


03-66-01-C  5  0.46 


Barrier  to  Adjacent  Room 


RFL ! FFS  Adj .  Room 
(X  1000)  Plan  ID 


0.71  ext.  blkhd. 
02-57-0B-L 
02-69-1-L 
ext .  blkhd . 
ext .  ovrhd . 
01-68-i-D 
0.71  ext.  blkhd. 
02-69-4-L' 
ext.  blkhd. 
ext .  ovrhd . 
02-73-0-Q 
01-74-2-L 
0.47  03-56-0B-C 

ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  blkhd. 
ext.  ovrhd. 
03-66-01-C 
03-66-01-C 
03-66-0-L 
03-56-0B-C 
02-57-2-L 
02-69-4 -L 
02-66-2-L 
02-63-2-L 
02-63-1-L 
02-57-4-L 
02-57-1-L 
02-57-0A-L 
02-69-2-C 
02-61-2-L 
02-59-2-L 
02-5'7-OC-L 
02-57-0-L 
0.47  03-56-0A-C 

03-66-01-C 
03-66-0-L 
03-56-0A-C 
ext.  blkhd, 
ext.  blkhd 
ext .  ovrhd 
02-69-1-L 
02-63-1-L 
02-57-0A-L 
02-66-1-L 
02-66-0-C 
02-57-0-L 
0.56  03-66-0-L 

03-66-0-L 
03-56-0B-C 


Fail 

Time 

P (Loss) 

lEB 

RFL 1 FFS 
(X  1000) 

2 

0.71 

0.71 

2 

0.21 

0.21 

5 

0.15 

0.15 

5 

0.15 

0.15 

5 

0 . 15 

0 . 15 

11 

0.10 

0 . 10 

2 

0.71 

0.71 

5 

0.15 

0 . 15 

5 

0.15 

0.15 

5 

0.15 

0.15 

4 

0.12 

0.12 

32 

0.08 

oo 

o 

o 

9 

0.39 

0.47 

13 

0.06 

0.07 

13 

0.06 

0.07 

13 

0.06 

0.07 

13 

0.06 

0.07 

13 

0.06 

0.07 

13 

0 . 06 

0 . 07 

13 

0.06 

0.07 

13 

0.06 

0 . 07 

14 

0.06 

0.07 

9 

0 . 04 

0.05 

9 

0 . 04 

0.05 

9 

0 . 04 

0.05 

9 

0 . 04 

0.05 

18 

0.04 

0.05 

60 

0 . 04 

0 . 05 

60 

0.04 

0.05 

60 

0.04 

0.05 

60 

0.04 

0.05 

60 

0 . 04 

0.05 

60 

0.04 

0 . 05 

60 

0.04 

0.05 

24 

0 . 04 

0 .05 

24 

0.04 

0.05 

24 

0 . 04 

0 . 05 

24 

0 . 04 

0.05 

24 

0 . 04 

0 . 05 

5 

0 .39 

0.47 

5 

0 . 15 

0 . 18 

5 

0.15 

0 . 18 

5 

0.15 

0 .18 

7 

0 . 06 

0 . 08 

7 

0 . 06 

0.08 

7 

0 . 06 

0 . 08 

30 

0 . 04 

0.05 

30 

0 . 04 

0.05 

30 

0.04 

0.05 

12 

0 . 04 

0.05 

12 

0 . 04 

0.05 

12 

0 . 04 

0.05 

51 

0 . 05 

0 . 06 

51 

0.05 

0 . 06 

51 

0.05 

0 . 06 

Opening/ 

Zero-Str 


Opening 


Opening 


Zero-Str 


Opening 


Zero-Str 


C-22 


origin . -  - Barrier  cc  Adjacent  Room 

■RI  P'LOSS)  RFLiFFS  Adj .  Room  Fail  F{Loss)  RFLIFFS 


Plan  ID 

Time 

|EB 

(X  1000)  Plan  ID 

Time 

|EB 

;X  1000) 

03-56-OA-C 

51 

0.05 

0 . 06 

03-56-0A-C 

51 

0.05 

0.06 

03-76-0-Q 

2 

0.78 

1.01  ext.  ovrhd. 

9 

0.12 

0 . 15 

ext.  blkhd. 

25 

0,09 

0 . 12 

ext.  blkhd. 

25 

:  .09 

0 . 12 

ext.  blkhd. 

25 

0.09 

0-12 

ext.  blkhd. 

25 

0 .09 

0 . 12 

Opening/ 

Zero-Str 


C-23 


WLB 

07/02/96 

MODEL  RUN  23-163 


PATH  OPTION  -  SUMMARY  LEVEL  REPORT 
LISTING  OF  ALL  PATHS  FROM  4-66-0-E 
READINESS  CONDITION  .  YOKE 


CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  -  .  at  SEA 

RUN  TIME . 6  0  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 


PATHS 

;  FROM  4-66 

-O-E 

CUM  L 

1. 

3-57-0-A 

0.9334 

2  . 

2-57-0-L 

0.9843 

3  . 

2-57-1-Q 

0.9251 

4  . 

2-57-4-E 

2-57-2-A 

2-48-2-E 

0.9828 

5  . 

2-57-4-E 

2-57~2-A 

1-60-2-A 

0.9862 

6  . 

2-57-4-E 

2-57-2-A 

1-60-4-A 

0.9862 

7  . 

2-57-4-E 

1-60-6B-A 

0.9606 

8. 

2-57-4-E 

1-60-6B-A 

1-60-2-A 

0.9862 

9  . 

2-57-4-E 

1-60-6B-A 

1-60-4-A  . 

0.9862 

10  . 

2-57-4-E 

1-60-6B-A 

01-83-2-L 

0.9771 

11  . 

2-59-1-Q 

0.9251 

12  .  • 

1-66-3-Q 

0.9615 

13  . 

1-60-6A-A 

0.9334 

14  . 

1-60-6A-A 

01-70-2-Q 

0 . 9525 

15  . 

1-60-6A-A 

1-60-6B-A 

0 . 9631 

16  . 

1-60-6A-A 

1-60-6B-A 

1-60-2-A 

0.9871 

17  . 

1-60-6A-A 

1-60-6B-A 

1-60-4-A 

0 . 9871 

18  . 

1-60-6A-A 

1-60-6B-A 

01-83-2-L 

0 . 9786 

19  . 

1-60-6A-A 

1-71-2-Q 

1-66-0-L 

0 . 9841 

20  . 

1  - 6  0  - 6A- A 

1-71-2-Q 

1-77-2-L 

0 . 9889 

21  . 

1  -66-0-L 

0 . 9242 

22  . 

1  -66-0 -L 

01-68-1-L 

0 . 9808 

23  . 

i-66-O-L 

1-77-1-A 

0 . 9799 

24  . 

1-66-0-L 

01-68-0-Q 

0.9670 

25  . 

1-66-0-L 

1-66-1-Q 

0.9679 

26  . 

1-66-0-L 

1-66-1-Q 

1-66-0-L 

0.9797 

27  . 

1-66-0-L 

1-66-1-Q 

01-68-0-Q 

0.9860 

28  . 

1-66-1-Q 

0.9491 

29  . 

1-66-1-Q 

1-66-0-L 

0 . 9679 

30  . 

1-66-1-Q 

01-68-0-Q 

0 . 9778 

31  . 

1-71-2-Q 

1-66-0-L 

0.9713 

32  . 

1-71-2-Q 

1-66-0-L 

1-66-1-Q 

0.9878 

33  . 

1-71-2-Q 

1-74-2-Q 

0.9824 

34. 

1-71-2-Q 

1-77-2-L 

0.9800 

35  . 

1-74-2-Q 

0.9422 

36. 

1-77-1-A 

0 .9143 

37. 

1-77-2-L 

0 . 9263 

38  . 

1-77-3-L 

1-77-1-A 

0.9780 

39  . 

1-77-3-L 

01-68^-L 

0 . 9769 

40  . 

1-77-3-L 

01-78-3-E 

0 . 9866 

41 . 

1-80-1-E 

0.9597 

42. 

4-82-0-E 

1-82-2-Q 

0 . 9786 

43  .  . 

4-82-0-E 

1-85-2-Q 

0.9751 

C-24 


CUM  L 

PATHS 

FROM  4-66 

-0-E 

44  . 

4-82-0~E 

1-85-2-Q 

1-85-1-L 

0 . 9875 

45  . 

4-82-0-E 

1-85-2-Q 

01-88-0-L 

0.9855 

46  . 

4-82-0-E 

2-89-1-C 

1-66-0-L 

0.9865 

47  . 

4-82-0-E 

2-89-1-C 

1-77-3-L 

0.9859 

0 . 9594 

48  . 

4-82-0-E 

1-76-0-Q 

0 . 9876 

49  . 

1-66-2-L 

0 . 9237 

50  . 

1-76-0-Q 

1-77-1-A 

0 . 9641 

51  . 

1-76-0-Q 

1-80-1-E 

52. 

1-76-0-Q 

01-68-0-Q 

01-68-1-L 

0.9704 

53  . 

1-76-0-Q 

01-68-0-Q 

02-66-0-C 

0.9681 

54  . 

1-76-0-Q 

01-68-0-Q 

02-66-0-C 

03-56-OB-C 

0.9814 

55  . 

1-76-0-C 

01-78-1-F 

0.8931 

56  . 

1-76-0-Q 

01-78-3-E 

01-68-1-L 

0.9803 

57. 

1-76-0-Q 

01-78-3-E 

01-78-1-F 

0.9504 

58  . 

1-76-0-Q 

01-78-3-E 

01-86-1-L 

0 . 9866 

59  . 

1-76-0-Q 

01-79-OA-L 

0 . 9861 

60. 

1-76-0-Q 

01-79-OB-L 

0.9861 

61  . 

1-76-0-Q 

02-85-0-Q 

0.9537 

0 . 9325 

62. 

1-76-0-Q 

1-66-0-L 

63  . 

1-76-0-Q 

1-66-0-L 

01-68-1-L 

0.9829 

64  . 

1-76-0-Q 

1-66-0-L 

1-77-1-A 

0 . 9821 

65. 

1-76-0-Q 

1-66-0-L 

01-68-0-Q 

0.9706 

66  . 

1-76-0-Q 

1-66-0-L 

1-66-1-Q 

0 . 9714 

67. 

1-76-0-Q 

1-66-0-L 

1-66-1-Q 

1-66-0-L 

0.9819 

68  . 

1-76-0-Q 

1-66-0-L 

1-66-1-Q 

01-68-0-Q 

0 . 9876 

69. 

i-76-O-Q 

4-82-O-E 

0.9864 

70  . 

1-76-0-Q 

4-82-O-E 

1-76-0-Q 

0.9879 

71  .  - 

1-76-O-Q 

01-6O-0A-L 

0 . 9861 

72  . 

1-76-0-Q 

01-74-1-L 

0 . 9789 

73  . 

i-76-O-Q 

02-73-0-Q 

03-76-0-Q 

0 . 9720 

74  . 

1-76-0-Q 

03-76-O-Q 

0.9087 

75  . 

1-76-0-Q 

1-80-1-Q 

03-76-0-Q 

0 . 9739 

0.9645 

. 

2  -  8  9  - 1  -  C 

1-66-0-ij 

77  . 

2-89-1-C 

1-66-0-L 

01-68-0-Q 

0.9845 

78  . 

2-89-1-C 

1-66-0-L 

1-66-1-Q 

0 . 9849 

79  . 

2-89-1-C 

1-66-3-Q 

0.9879 

80  . 

2-89-1-C 

1-77-3-L 

1-77-1-A 

0.9892 

81  . 

2-89-1-C 

1-77-3-L 

01-68-1-L 

0.9887 

C-25 


WLB 

07/02/96 

MODEL  RUN  23-164 


PATH  OPTION  -  SUMMARY  LEVEL  REPORT 
LISTING  OF  ALL  PATHS  FROM  4-82-0-E 
READINESS  CONDITION  .  YOKE 


CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  -  at  SEA 

RUN  TIME . 6  0  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 


PATHS 

FROM  4-82- 

0-E 

CUM  L 

1-82-2-Q 

0.9395 

2  . 

1-85-3-L 

0.9746 

3  . 

1-85-4-L 

0 . 9746 

4  . 

4-92-0-E 

0.9864 

5  . 

1-85-1-L 

0 . 9746 

6. 

2-89-1-C 

1-66-0-L 

0.9735 

7  . 

2-89-1-C 

1-66-0-L 

01-68-0-Q 

0 . 9885 

-8  . 

2-89-1-C 

1-66-0-L 

1-66-1-Q 

0 . 9888 

9  . 

2-89-1-C 

1-77-3-L 

0.9735 

10  . 

4-66-0-E 

3-57-0-A 

0 . 9706 

11  . 

4-66-0-E 

2-57-1-Q 

0.9669 

12  .  - 

4-66-0-E 

2-57-4-E 

2-57-2-A 

0 . 9826 

13  . 

4-66-O-E 

2-57-4-E 

1-60-6B-A 

0.9826 

14  . 

4-66-0-E 

2-57-4-E 

1-60-6B-A 

01-83-2-L 

0 . 9899 

15  . 

4-66-0-E 

2-59-i-Q 

0.9669 

16  . 

4-66-0-E 

1-60-6A-A 

0.9706 

17. 

4-66-0-E 

1-60-6A-A 

01-70-2-Q 

0.9790 

18  . 

4-66-0-E 

1-60-6A-A 

1-60-6B-A 

0.9837 

19  . 

4-66-0-E 

1-60-6A-A 

1-71-2-Q 

0 . 9795 

20  . 

4-66-O-E 

1-66-0-L 

0.9771 

21  . 

4-66-G-E 

1-66-1-Q 

0.9893 

22  . 

4  -  6  6  -  0  -  E 

1-71-2-Q 

0 . 9710 

23. 

4-66-0-E 

l-'^4-2-Q 

0 .9816 

24  . 

4-66-0-E 

1-77-1-A 

0 . 9721 

25  . 

4  -66-0-E 

1-77-2-L 

0.9794 

26  . 

4-66-0-E 

1-77-3-L 

0 . 9767 

27. 

1-76-0-Q 

1-77-1-A 

1-77-3-L 

0.9847 

28  . 

1-76-O-Q 

1-80-1-E 

0 . 9614 

29. 

1-76-0-Q 

01-68-0-Q 

01-68-1-L 

0 . 9682 

30  . 

1-76-0-Q 

01-68-0-Q 

02-66-0-C 

0.9658 

31  . 

1-76-0-Q 

01-68-0-Q 

02-66-0-C 

03-56-OB-C 

0 . 9803 

32  . 

1-76-0-Q 

01-78-1-F 

0.8852 

33  . 

1-76-0-Q 

01-78-3-E 

01-68-1-L 

0.9789 

34  . 

1-76-0-Q 

01-78-3-E 

01-78-1-F 

0.9467 

35. 

1-76-0-Q 

01-78-3-E 

01-86-1-L 

0.9856 

36  . 

1-76-0-Q 

01-79-OA-L 

0.9850 

37  . 

1-76-0-Q 

01-79-0B-L 

0.9850 

38  . 

1-76-0-Q 

02-85-0-Q 

0.9503 

39  . 

1-76-0-Q 

4-66-0-E 

3-57-0-A 

0 . 9738 

40  . 

1-76-0-Q 

4-66-O-E 

2-57-1-Q 

0 . 9706 

41 . 

1-76-0-Q 

4-66-0-E 

2-57-4-E 

2-57-2-A 

0.9845 

42  . 

1-76-0-Q 

4-66-0-E 

2-57-4-E 

1-60-6B-A 

0 . 9845 

43  . 

1-76-0-Q 

4-66-O-E 

2-59-1-Q 

0 . 9706 

C-26 


PATHS 

FROM  4-82-0 

-E 

44  . 

45  . 

1-76-0-Q 

1-76-0-Q 

4-66-0-E 

4-66-0-E 

1-60-6A-A 

1-60-6A-A 

01-70-2-Q 

46  . 

1-76-0-Q 

4-66-O-E 

1-60-6A-A 

1-60-6B-A 

47  . 

1-76-0-Q 

4-66-0-E 

1-60-6A-A 

1-71-2-Q 

48  . 

1-76-0-Q 

4-66-0-E 

1-66-0-L 

49  . 

1-76-0-Q 

4-66-0-E 

1-71-2-Q 

53  . 

1-76-O-Q 

4-66-0-E 

1-74-2-Q 

51  - 

1-76-0-Q 

4-66-0-E 

1-77-1-A 

52  . 

1-76-0-Q 

4-66-0-E 

1-77-2-L 

53  . 

1-76-0-Q 

4-66-0-E 

1-77-3-L 

54  . 

55. 

1-76-0-Q 

1-76-0-Q 

4-66-0-E 

4-66-0-E 

2-89-1-C 

2-89-1-C 

4-66-0-E 

56  . 

1-76-0-Q 

1-66-0-L 

57  . 

1-76-0-Q 

1-66-O-L 

01-68-1-L 

58  . 

1-76-0-Q 

1-66-0-L 

1-77-l-A 

59  . 

1-76-0-Q 

1.66-0-L 

o 

1 

00 

o 

> 

O 

6  0  . 

1-76-0-Q 

1-66-0-L 

1-66-1-Q 

1-66-0-L 

61 . 

1-76-0-Q 

1-66-0-L 

1-66-1-Q 

62  . 

1-76-0-Q 

1-66-0-L 

1-66-1-Q 

01-68-0-I 

63  . 

1-76-0-Q 

01-60-0A-L 

64  . 

1-76-0-Q 

01-74-1-L 

65  . 

1-76-O-Q 

02-73-0-Q 

03-76-O-Q 

66  . 

1-76-0-Q 

03-76-O-Q 

67  . 

1-76-0-Q 

1-80-1-Q 

03-76-O-Q 

68  . 

1-82-0-L 

69  - 

1-85-2-Q 

70  . 

1-85-2-Q 

1-85-l-L 

71  . 

1-85-2-Q 

01-88-0-L 

72  .* 

1-84-2-L 

CUM  L 
0 .973B 
0 . 9813 
0.9855 
0.9818 
0.9796 
0 . 9742 
0.9836 
0.9751 
0.9817 
0.9793 
0 . 9714 
0.9882 
0.9275 
0 . 9829 
0.9821 
0.9685 
0.9693 
0.9806 
0.9866 
0.9850 
0.9774 
0.9699 
0 . 9019 
0 . 9719 
0.9875 
0.9296 
0.9647 
0.9591 
0 . 9866 


C-27 


WLB 

07/02/96 

MODEL  RUN  23-165 


PATH  OPTION  -  SUMMARY  LEVEL  REPORT 
LISTING  OF  ALL  PATHS  FROM  4-12-0-E 


READINESS  CONDITION  .  YOKE 

CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  .  at  SEA 

RUN  TIME.  .  .  .  •  .60  minutes 

COMMENTS 


Ship  Visit  Baseline 
At  Sea 


*  ♦  »  ♦  * 

**♦**♦ ************************ 

**♦*****************♦***********’ 

PATHS 

FROM  4-12-0-E 

CUM  L 

1 . 

0.9110 

2  . 

1-12-3-Q 

0.9685 

3. 

1-18-1-Q 

0.9621 

4  . 

1-18-2-Q 

0.9462 

5  . 

1_18_2-Q  1-18-4-A 

0.9702 

6. 

1-18-2-Q  1-19-2-T 

0.9819 

7. 

1-18-2-Q  1-21-2-Q 

0 . 9664 

8  . 

1-18-4-A 

0.9778 

9  . 

2-21-1-A 

0.9773 

10  . 

2-21-2-Q 

0.9617 

C-28 


WLB 

07/02/96 

MODEL  RUN  23-166 


PATH  OPTION  -  SUMMARY  LEVEL  REPORT 
LISTING  OF  ALL  PATHS  FROM  2-30-0-AA 
READINESS  CONDITION  .  YOKE 


CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  .  at  SEA 

RUN  TIME . 60  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 


*********************** 

PATHS  FROM  2-30-0-AA 
No  fire  paths  resulted 


CUM  L 


from  this  model  run 


C-29 


WLB 

07/02/96 

MODEL  RUN  23-167 


PATH  OPTION  -  SUMMARY  LEVEL  REPORT 
LISTING  OF  ALL  PATHS  FROM  1-85-3-L 
READINESS  CONDITION  .  YOKE 

CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  .  at  SEA 

RUN  TIME . 6  0  minutes 

COMMENTS . 

Ship  Visit  Baseline 
At  Sea 

,*******♦****♦•****♦********************♦*************************** 

PATHS  FROM  1-85-3-L  ^ 

1.  1-92-l-L 


C-30 


WLB 

Q1/02ISS 

MODEL  RUN  23-163 


PATH  OPTION  -  DETAIL  LEVEL  REPORT 
information  on  all  paths  from  4-66-0-E 
READINESS  CONDITION  .  YOKE 


configuration  ....  Passive,  Automatic,  and  Manual 

CASE . worst 

ASSUMED  location.  .  .  at  SEA 

RUN  TIME . 60  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 


Path  no.  1  Path  Length  2 


Compt 

ID  Cum  L 

Ign  EB 

Mode  Time 

Compt  Therm 

Fuel  lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E  0.8799 

2-57-0-A  0.9334 

orig  0 

therm  6 

0 . 5 

5  6.6 

N/A 

)  .745 

N/A 

0.446 

3 

1 1 

20 

Connecting 

Barrier 

HEI  Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4-66-0-E/3-57-0-A 

N/A  0 

0 . 0000 

25 

dur 

Path  no,  2  Path  Length  2 

***♦ 

Compt 

ID  Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E  0.8799 

2-57-0-L  0.9843 

orig  0 

dur  6 

0.5 

58.9 

N/A 

0.933 

N/A 

0.870 

3 

55 

20 

Connecting 

Earner 

HEI 

rbar  Obar 

IBV 

Time  Failure 

Destroyed  Type 

4-66-0-E/2-57-0-L 

N/A  1 

D.OO  l.OO 

0.0000 

42 

dur 

Path  no.  3  Path  Length  2 

r**** 

Compt 

ID  Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E  0.8799 

2-57-1-Q  0.9251 

orig  0 

therm  6 

0.5 

54.7 

N/A 

0.646 

N/A 

0.376 

3 

12 

20 

Connecting 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4-66-C-*E/2-57-1-Q 

N/A 

0.00  1.00 

0.0000 

27 

dur 

Path  no.  4  Path  Length  4 


C-31 


Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

XD  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E  0.8799 

orig  0  0.5 

N/A 

N/A 

3 

20 

2-S7-4-E  0.9290 

therm  6  40.1 

0.570  ( 

3.409 

8 

54 

2'57-2-A  0.9606 

therm  46  0.0 

0.745  ( 

3.446 

50 

2-48-2-E  0.9828 

therm  46  42.8 

0.794  ( 

3.562 

48 

Connecting 

Time  Failure 

Barrier 

HEX  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/2-57-4-E 

N/A  0.00  1.00 

0.0000 

24 

dur 

2-57-4-E/2-57-2-A 

N/A  0.00  1.00 

0.0000 

53 

dur 

2-57-2*A/2-48-2-E 

N/A  0.00  1.00 

0.0000 

52 

dur 

****** 

************** 

Path  no.  5  Path  Length  4 

Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E  0.8799 

orig  0  0.5 

N/A 

N/A 

3 

20 

2-57-4-E  0.9290 

therm  6  40.1 

0.570 

0.409 

8 

2-57-2-A  0.9606 

therm  4  6  O.O 

0.745 

0.446 

50 

54 

1-60-2-A  0.9862 

dur  12  12.3 

0.874 

0.650 

30 

Connecting 

Time  Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/2-57-4-E 

N/A  0.00  1.00 

0.0000 

24 

dur 

2-57-4-E/2-57-2-A 

N/A  0.00  1.00 

0.0000 

53 

dur 

2-57-2-A/1-60-2-A 

N/A  0.00  1.00 

0.0000 

55 

dur 

************************************************************************ 

Path  no.  6  Path  Length  4 

Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66- 0-E  0,8799 

orig  0  0,5 

N/A 

N/A 

3 

20 

2-57-4-E  0.9290 

therm  6  40.1 

0.570 

0.409 

8 

2-5~-2-A  0-9606 

therm  46  0.0 

0.745 

0.446 

50 

54 

1-60-4-A  0.9862 

dur  12  16.1 

0.874 

0 . 650 

30 

Connecting 

Time  Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/2-57-4-E 

N/A  0.00  1.00 

0.0000 

24 

dur 

2-57-4-E/2-57-2-A 

N/A  0.00  1.00 

0.0000 

53 

dur 

2-57-2-A/1-60-4-A 

N/A  0.00  1.00 

0.0000 

55 

dur 

. . . . . . . 

Path  no.  7  Path  Length  3 

Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E  0.8799 

orig  0  0.5 

N/A 

N/A 

3 

20 

2-57-4-E  0.9290 

therm  6  40.1 

0.570 

0.409 

8 

1-60-6B-A  0.9606 

dur  10  0.0 

0.745 

0.446 

11 

14 

Connecting 


Time 


Failure 


C-32 


Barrier 

HEI 

Thar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/2-57-4-E 

N/A 

0.00 

1.00 

0.0000 

24 

dur 

2-57-4-E/1-60-6B-A 

N/A 

0.00 

o 

o 

H 

0 . 0000 

18 

dur 

Path  no.  8  Path  Length  4 


,  Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-66-0-E 

0.0799 

orig 

0 

2-57-4-E 

0 . 9290 

therm 

6 

1-60>6B'A 

0.9606 

dur 

10 

1-60-2-A 

0  .  9862 

dur 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

40.1 

0.570 

0.409 

8 

0.0 

0.74  5 

0.446 

11 

14 

12.3 

0.874 

0.650 

30 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/2-57-4-E 

N/A 

0.00 

1.00 

0 . 0000 

24 

dur 

2-57-4-E/1-60-6B-A 

N/A 

0.00 

1.00 

0.0000 

18 

dur 

1-60-6B-A/1-60-2-A 

N/A 

0.00 

1.00 

0.0000 

23 

dur 

Path  no.  9  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-57-4-E 

0 . 9290 

therm 

6 

40,1 

0.570 

0.409 

8 

1-60-6B-A 

0.9606 

dur 

10 

0.0 

0.745 

0.446 

11 

14 

1-60-4-A 

0.9862 

dur 

12 

16.1 

0 . 874 

0.650 

30 

Connecting 


Barrier 

HEI 

Tbar 

4-66-0-E/2-57-4-E 

N/A 

0.00 

2-57-4 -E/1-60-6B-A 

N/A 

0 . 00 

1-60-6B-A/1-60-4-A 

N/A 

0.00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

24 

dur 

1.00 

0.0000 

18 

dur 

1.00 

0 . 0000 

23 

dur 

Path  no.  10  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-57-4-E 

0.9290 

therm 

6 

40.1 

0.570 

0.409 

8 

1-60-6B-A 

0.9606 

dur 

10 

0 . 0 

0.745 

0.446 

11 

14 

01-83-2-L 

0 . 9771 

dur 

12 

44 . 5 

0 .730 

0.419 

30 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/2-57-4-E 

N/A 

0.00 

1.00 

0.0000 

24 

dur 

2-57-4-E/1-60-6B-A 

N/A 

0.00 

1.00 

0 . 0000 

18 

dur 

1-60-6B-A/01-83-2-L 

N/A 

0 . 00 

1 . 00 

0.0000 

23 

dur 

Path  no.  11  Path  Length  2 


Ign  EB 


Compt  Therm  Dur 


FRI  CBO 


Compt 


C-33 


ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

4-66-0-E 

2-59-1>Q 

0.8799 

0.9251 

orig 

therm 

0 

6 

0.5 

54.5 

N/A 

0.646 

N/A 

0.376 

Time 


3  20 
11 


Connecting 

Barrier 


4-66-0-E/2-59-1-Q 


Time  Failure 


HEI 

Thar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

0 .00 

1.00 

0.0000 

26 

dur 

path  no.  12  Path  Length  2 


Compt 

ID 


Ign  EB  Compt  Therm 

Cum  L  Mode  Time  Fuel  I AM 


Dur 

lAM 


FRI 

Time 


4-66-O-E  0.8799 

1-66-3-Q  0.9615 

orig 

dur 

0 

6 

0.5 

30.4 

N/A 

0.924 

N/A  3 

0.661  57 

20 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/1-66-3-Q 

N/A 

0 . 07 

m 

o 

0 . 0000 

42 

dur 

♦*************************** 

Path  no.  13  Path  Length  2 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-60-6A-A 

0 . 9334 

therm 

6 

6.2 

0.745 

0.446 

10 

12 

Connecting 

Barrier 


Time  Failure 

HEI  Thar  Dbar  IBV  Destroyed  Type 


4-66-0-E/1-60-6A-A 


N/A 


0.00  1.00  0.0000 


15 


dur 


,*.*******,********♦*********♦********♦****************** *************** 

Path  no.  14  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-60-6A-A 

0.9334 

therm 

6 

6.2 

0.745 

0.446 

10 

12 

01-70-2-Q 

0.9525 

dur 

11 

14.5 

0.531 

0.286 

29 

Connecting 


Barrier 

HEI 

Tbar 

4-66-0-E/1-60-6A-A 

N/A 

0 . 00 

l-60-6A-A/01-70-2-*Q 

N/A 

0.00 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0.0000 

15 

dur 

1 . 00 

0 .0000 

22 

dur 

Path  no.  15  Path  Length  3 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-60-6A-A 

0.9334 

therm 

6 

6.2 

0.745 

0.446 

10 

12 

C-34 


1-60-6B-A 


0.9631  dur  10 


0.0  0.745  0.446 


11  14 


Connecting 


Barrier 

HE  I 

Tbar 

4-66-0-E/1-60-6A-A 

N/A 

0.00 

1-60-6A-A/1-60-6B-A 

N/A 

0.00 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0.0000 

15 

dur 

1.00 

0.0000 

10 

dur 

Path  no.  16  Path  Length  4 


Compt 

ID 

Cum  L 

ign 

Mode 

EB 

Time 

4-66~0-E 

0.8799 

orig 

0 

1-60-6A-A 

0.9334 

therm 

6 

1-60-6B-A 

0.9631 

dur 

10 

1-60-2-A 

0.9871 

dur 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

6.2 

0.745 

0.446 

10 

12 

0 . 0 

0.745 

0.446 

11 

14 

12.3 

0.874 

0.650 

30 

Connecting 


Barrier 

HE  I 

Tbar 

4-66-0-E/1-60-6A-A 

N/A 

0 . 00 

1-60-6A-A/1-60-6B-A 

N/A 

0.00 

l-60-6B-A/l-60-*2-A 

N/A 

0 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1 .00 

0 . 0000 

15 

dur 

1 . 00 

0.0000 

10 

dur 

1 . 00 

0 . 0000 

23 

dur 

**♦♦****♦ 


Path  no.  17  Path  Length  4 


. Compt 

ID 

Cum  L 

Ign  EB  Compt 

Mode  Time  Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799 

orig 

0  0.5 

N/A 

N/A 

3 

20 

1-60'6A-A 

0 . 9334 

therm 

6  6.2 

0.745 

0.446 

10 

12 

1-60-6B-A 

0  -  9631 

dur 

10  0.0 

0.745 

0.446 

11 

14 

1-60-4-A 

0 . 9871 

dur 

12  16.1 

0 . 874 

0.650 

30 

Time 

Failure 

Connecting 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-6 

0-6A-A 

N/A 

0.00  1.00 

0 . 0000 

15 

dur 

1-60-6A-A/1- 

60-6B-A 

N/A 

0.00  1.00 

0 . 0000 

10 

dur 

1-60-6B-A/1- 

60-4-A 

N/A 

0.00  1.00 

0 . 0000 

23 

dur 

•♦♦w******************************************************************** 

Path  no.  18 

Path  Length  4 

Compt 

Ign 

EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0 . 8799 

orig 

0  0.5 

N/A 

N/A 

3 

20 

1-60-6A-A 

0.9334 

therm 

6  6.2 

0.745 

0.446 

10 

12 

1-60-6B-A 

0.9631 

dur 

10  0.0 

0.745 

0.446 

11 

14 

01-83-2-L 

0 . 9786 

dur 

12  44.5 

0.730 

0.419 

30 

Connecting 


Failure 


Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-60-6A-A 

N/A 

0.00 

1.00 

0 . 0000 

15 

dur 

1-60-6A-A/1-60-6B-A 

N/A 

0.00 

1 . 00 

0 . 0000 

10 

dur 

1-60-6B-A/01-83-2-L 

N/A 

0.00 

1.00 

0 . 0000 

23 

dur 

C.35 


Path  no.  19  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66'0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-60-6A-A 

0 . 9334 

therm 

6 

6.2 

0.745 

0.446 

10 

12 

1-71-2-Q 

0.9536 

therm 

6 

33.6 

0.565 

0.303 

11 

1-66-0-L 

0 . 9841 

dur 

4 

20.2 

0.657 

0.369 

27 

Connecting 

Time 

Failure 

Barrier 

HEI 

Thar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-60-6A-A 

N/A 

0 . 00 

1 . 00 

0 . 0000 

15 

dur 

l-60-6A*A/l-71-2-Q 

N/A 

0 . 00 

1 . 00 

0.0000 

15 

dur 

1-71-2-Q/1-66-0-L 

13.4 

1.00 

0.00 

0.0000 

therm 

Path  no.  20  Path  Length  4 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L  Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

1-60-6A-A 

0.9334 

therm 

6 

1-71-2-Q 

0.9536 

therm 

6 

1-77-2-L 

0.9889 

dur 

6 

Connecting 

Barrier 

HEI 

Thar 

4 -66 -0 -E/1-60-6A-A 

N/A 

0,00 

1-60-6A-A/1-71-2-Q 

N/A 

0.00 

1-71-2-Q/1-77-2-L 

6.3 

0.69 

0.5 

N/A 

N/A 

3 

20 

6.2 

0.74  5 

0.446 

10 

12 

33.6 

0.565 

0.303 

11 

63.3 

0.657 

0.369 

57 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1 . 00 

0.0000 

15 

dur 

1.00 

0.0000 

15 

dur 

0.00 

0.0142 

therm 

Path  no.  21  Path  Length  2 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-0-L 

0.9242 

dur 

4 

20.2 

0 . 657 

0.369 

27 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-O-E/I- 

66-0-L 

N/A 

0.00 

1.00 

0.0000  40 

dur 

Path  no.  22  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-0-L 

0 . 9242 

dur 

4 

20.2 

0.657 

0.369 

27 

01-68-1-L 

0.9808 

therm 

22 

70 . 9 

0.603 

0 . 344 

27 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

C-36 


4-66-0-E/1”66-0-L 

l-66>0-L/01-68-l-L 


^/A  0,00  1.00  0.0000 

-.0  0.64  0.00  0.0274 


40 


aur 

therm 


Path  nc.  23  Path  Length  3 


Compt 

ID  Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E  0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

l-66~0-L  0.9242 

dur  4 

20.2 

0.657  C 

1.369 

27 

1-77-1-A  0.9799 

therm  5 

135.9 

0.531  C 

!  .286 

32 

Connecting 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4-66-0-E/1-66-0-L 

N/A 

O.OO  1.00 

0.0000 

40 

dur 

1-66-0-L/1-77-1-A 

4.9 

0.57  0.00 

0.0329 

therm 

Path  no.  24  Path  Length  3 


****************** 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-0-L 

0 . 9242 

dur 

4 

20.2 

0 . 657 

0.369 

27 

01-68-0-Q 

0 . 9670 

therm 

5 

94.2 

0.565 

0.303 

10 

Connecting 


Time 


Failure 


Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-66-0-L 

l-66-0-L/01-6e-0-Q 

N/A 

17.4 

0.00 

1.00 

1.00 

0.00 

0.0000 

0 . 0000 

40 

dur 

therm 

Path  no.  25  Path  Length  3 


**♦***♦♦*♦*♦**♦*♦** 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-0-L 

0 . 9242 

dur 

4 

20.2 

0.657 

0.369 

27 

1-66-1-Q 

0.9679 

dur 

6 

4.2 

0.866 

0.576 

31 

Connecting 

Barrier 


Failure 


4-66-0>E/1-66-0-L 

1-66-0-L/1-66-1-Q 


HE  I 

N/A 

0.1 


Tbar 

Dbar 

IBV 

Destroyed 

Type 

0 . 00 

1 . 00 

0.0000 

40 

dur 

0.00 

1.00 

0 . 0000 

27 

dur 

Path  no.  26  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-0-L 

0.9242 

dur 

4 

20.2 

0.657 

0.369 

27 

1-66-1-Q 

0.9679 

dur 

6 

4.2 

0.866 

0.576 

31 

1-66-0-L 

0.9797 

dur 

4 

20.2 

0.657 

0.369 

27 

C.37 


Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

•Type 

4-66-0-E/1-66-0-L 

N/A 

0.00 

1 . 00 

0 . 0000 

40 

dur 

1-66-0-L/1-66-1-Q 

0.1 

0.00 

1.00 

0.0000 

27 

dur 

1-66-1-Q/1-66-0-L 

0.1 

0.00 

1.00 

0 . 0000 

27 

dur 

Path  no.  27  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-0-L 

0 . 9242 

dur 

4 

20.2 

0.657 

0.369 

27 

1-66-1-Q 

0.9679 

dur 

6 

4.2 

0.866 

0.576 

31 

01-68-0-Q 

0 . 9860 

therm 

5 

94.2 

0.565 

0.303 

10 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/1-66-0-L 

N/A 

0.00 

1.00 

0.0000 

40 

dur 

1-66-0-L/1-66-1-Q 

0 . 1 

0 . 00 

1.00 

0 . 0000 

27 

dur 

1-66-1-Q/01-68-0-Q 

14.5 

1.00 

0.00 

0.0000 

therm 

************************************************************************* 

Path  no.  28  Path  Length  2 


Compt 

.  ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-1-Q 

0.9491 

dur 

6 

4.2 

0.866 

0.576 

31 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/l- 

66-1-Q 

N/A  0.00 

1 . 00 

0.0000  41 

dur 

t^liift-ri,***************************************************************** 

Path  no.  29  Path  Length  3 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

1-66-1-Q 

0.9491 

dur  6 

4.2 

0.866  0.576 

31 

1-66-0-L 

0.9679 

dur  4 

20.2 

0.657  ( 

)  .  369 

27 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/I- 

66-1-Q 

N/A 

0.00  1.00 

0.0000 

41 

dur 

1-66-1-Q/l- 

66-0-L 

0.1 

0.00  1.00 

0.0000 

27 

dur 

Path  no.  30  Path  Length  3 


Compt 

ID 


Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.8799  orig 

0 

0 . 5 

N/A 

N/A 

3 

20 

4-66-0-E 


C-38 


1-66-1-0  0.9491  dur  6 


:i-65-0-g  0.9778 

therm  5 

Connecting 

Barrier 

HE I  Tbar 

4-66-0-E/1-66-1-Q 

N/A  0.00 

1-66-1-0/01-68-0-0 

14.5  1.00 

4.2 

0.866 

0.576 

31 

34 . 2 

0.565 

0.303 

10 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0.0000 

41 

dur 

0 . 00 

0 . 0000 

therm 

»*****-**** 


Path  no.  31  Path  Length  3 


Compt 

.ID 

Cum  L 

ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-71-2-0 

0.9163 

therm 

6 

33.6 

0.565 

0.303 

11 

1-66-0-L 

0.9713 

dur 

4 

20.2 

0.657 

0.369 

27 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/1-71-2-Q 

1-71-2-Q/1-66-0-L 

N/A 

13.4 

0 . 00 

1.00 

1.00 

0 . 00 

0 . 0000 

0.0000 

37 

dur 

therm 

Path  no.  32  Path  Length  4 


Compt 

-  ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-71-2-Q 

0.9163 

therm 

6 

33.6 

0.565 

0.303 

11 

1-66-0-L 

0 . 9713 

dur 

4 

20.2 

0.657 

0.369 

27 

1-66-1-Q 

0  -  9878 

dur 

6 

4.2 

0.866 

0.576 

31 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-b6-0-S/l-71-2-Q 

N/A 

0 . 00 

1.00 

0 . 0000 

37 

dur 

:-"’l-2-Q/l-66-0-L 

13 .4 

1 . 00 

0 .00 

C .0000 

therm 

1-66-0-L/1-66-1-Q 

0 .1 

0 . 00 

1 . 00 

0.0000 

27 

dur 

Path  no.  33  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-66-0-E 

0.8799 

orig 

0 

1-71-2-Q 

0.9163 

therm 

6 

1-74-2-Q 

0.9824 

dur 

6 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

33.6 

0.565 

0.303 

11 

60.1 

0.680 

0.506 

57 

Connecting 


Barrier 

HE  I 

Tbar 

4-66-0-E/1-71-2-Q 

N/A 

0.00 

1-71-2-Q/1-74-2-Q 

5.9 

0.66 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0 . 0000 

37 

dur 

0.00 

0.0288 

therm 

*  *************************************************** 

Path  no.  34  Path  Length  3 


**************** 


C-39 


Compt 

ID 

C\im  L 

ign 

Mode 

SB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

K/A 

N/A 

3 

20 

1-71-2-Q 

0.9163 

therm 

6 

33.6 

0.565 

0.303 

11 

1-77-2-L 

0.9800 

dur 

6 

63.3 

0.657 

0.369 

57 

Connecting 

Time 

Failure 

Type 

Barrier 

HEX 

Tbar  Dbar 

IBV 

Destroyed 

4-66*0-E/1-71- 

2-Q 

N/A 

0.00 

1.00 

0.0000 

37 

dur 

1-71-2-Q/1-77- 

2-L 

6. 

3  0.69 

0.00 

0.0255 

therm 

Path  no.  35  Path  Length  2 

Compt 

Ign 

EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-74-2*0 

0.9422 

dur 

6 

60.1 

0.680  0.506 

57 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-74 

-2-0 

N/A  0 . 07 

0 . 93 

0 . 0000 

42 

dur 

Path  no.  36 

Path  Length  2 

*  *  *  *  * 

*  *  *  ** 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cura  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-77-1-A 

0.9143 

therm 

5 

135.9 

0.531 

0.286 

32 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-77 

-1-A 

N/A  0.00 

1.00 

0.0000 

41 

dur 

Path  no.  37 

Path  Length  2 

********* 

******** 

*  *  *  *  ■ 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-77-2-L 

0.9263 

dur 

6 

63  .'3 

0.657 

0.369 

57 

Connecting 

/ 

Time 

Failure 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-77 

-2-L 

N/A  0.06 

0.94 

0 . 0000 

42 

dur 

************* 

Path  no.  38 

Path  Length  3 

****4 

r**** 

***** 

****** 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

C-40 


1-77-3-L 

1-77-1-A 


0.9242  therm 

6 

CM 

in 

0.657 

0.369 

27 

0.9780  cherm 

5 

135. S 

0.531 

0.286 

32 

Connecting 

Barrier 


4-66-0-E/1-77-3-L 

1-77-3-L/1-77-1-A 


Time 

Failure 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

7.9 

0.00 

0.62 

1.00 

0.00 

0.0000 

0.0289 

40 

dur 

therm 

*************************** 

Path  no.  39  Path  Length  3 


******* 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-66-O-E 

0 . 8799 

orig 

0 

1-77-3-L 

0 . 9242 

therm 

6 

01-68-1-L 

0.9769 

therm 

22 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

57.2 

0.657 

0.369 

27 

70.9 

0.603 

0.344 

27 

Connecting 

Barrier 


4-66-0-E/1-77-3-L 

1-77-3-L/01-68-1-L 


Time  Failure 


HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

8.8 

0.00 

0.77 

1.00 

0.00 

0 . 0000 

0.0177 

40 

dur 

therm 

Path  no.  40  Path  Length  3 


Compt 

ID  Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E  0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

1-77-3-L  0.9242 

therm  6 

57.2 

0.657  C 

1 .369 

27 

01-78-3-E  0.9866 

cherm  5 

8.4 

0.824  C 

1.536 

7 

Connecting 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4-66-0-E/1-77-3-L 

N/A 

0.00  1.00 

0  -  0000 

40 

dur 

1 -77-3-L/01-78-3 -E 

50 . 6 

1.00  0.00 

0 . 0000 

r  *  *  *  ♦  1 

therm 

»•***♦* 

Path  no.  41  Path  Length  2 

Compt 

Ign  EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E  0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

1-80-1-E  0.959*7 

dur  5 

35.5 

1 . 000 

0.664 

33 

Connecting 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4-66-0-E/1-60-1-E 

N/A 

0.00  1.00 

0.0000 

41 

dur 

Path  no.  42  Path  Length  3 


Compt 

ID 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799  orig 

0 

0.5 

N/A 

N/A 

3 

20 

C-41 


4-82-0-E  0.9543  therm  4 

1-82-2-Q  0.9786  therm  19 


0.0  0.873  0.620 
5.2  0.531  0.286 


7 


52 


Connecting 

Barrier 


4-66-0-E/4-82-0-*E 

4-82-0-E/1-82-2-Q 


Time  Failure 


HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

N/A 

O  .  00 

l.OO 

1 . 00 

0.00 

0.0000 

0.0000 

20 

dur 

therm 

***** 


Path  no.  43  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-66-0-E 

0.8799 

orig 

0 

4-82-O-E 

O  .  9543 

therm 

4 

1-85-2-Q 

0.9751 

therm 

9 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

0.0 

0.873 

0.620 

7 

52 

0.1 

0.620 

0.454 

10 

12 

Connecting 


Barrier 

HE  I 

Tbar 

4-66-0-E/4-82-0-E 

N/A 

0 .00 

4-82-0-E/1-85-2-Q 

N/A 

0.00 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1 . 00 

0 .0000 

20 

dur 

1.00 

0.0000 

13 

dur 

Path  no.  44  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

OD 

to 

1 

o 

ra 

0.9543 

therm 

4 

0.0 

0 . 873 

0.620 

7 

52 

1-85-2-Q 

0.9751 

therm 

9 

0.1 

0.620 

0.454 

10 

12 

1-85-1-L 

0.9875 

dur 

10 

50.4 

0.803 

0.500 

21 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/4-82-0-E 

N/A 

0  .  OO 

1 . 00 

0 .0000 

20 

dur 

4-82-0-E/1‘85-2-Q 

N/A 

0 . 00 

1 . 00 

0 . 0000 

13 

dur 

1-85-2-Q/1-85-1-L 

N/A 

0.00 

1.00 

0 . 0000 

15 

dur 

Path  no.  45  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

4-82-0-E 

O  .  9543 

therm 

4 

0 . 0 

0 . 873 

0 . 620 

7 

52 

1-85-2-Q 

0.9751 

therm 

9 

0.1 

0.620 

0 .454 

10 

12 

o 

CD 

00 

1 

f-i 

o 

0.9855 

dur 

10 

43.2 

0 . 730 

0.419 

21 

Connecting 

Barrier 

HE  I 

Tbar 

4-66-0-E/4-82-0-E 

N/A 

0.00 

4-82-0-E/1-85-2-Q 

N/A 

0.00 

1-85-2-Q/01-88-0-L 

N/A 

0 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0 . 0000 

20 

dur 

1.00 

0.0000 

13 

dur 

1.00 

0 . 0000 

16 

dur 

^********* 


042 


Path  no.  46  Path  Length  4 


Ccmpt 

ID 


4-66-0-E 

4-82-0-E 

2-89-1-C 

1-66-0-L 


Ign  EB 
Cum  L  Mode  Time 


0.8799  orig  0 
0.9543  therm  4 
0.9723  dur  3 
0.9865  dur  4 


Compt 

Fuel 

0.5 

0.0 

0.0 

20.2 


Therm 

lAM 

N/A 

0.873 

0.655 

0.657 


Dur 

lAM 

N/A 
0.620 
0.3  94 
0.369 


FRI 

Time 

3 
7 

4 
27 


CBO 


20 

52 

31 


Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/4-82-0-E 

N/A 

0.00 

1.00 

0.0000 

20 

dur 

4-82-0-E/2-89-1-C 

N/A 

0.00 

1.00 

0 . 0000 

23 

dur 

2-89-i-C/l-66-0-L 

110.4 

0.50 

0.50 

0.0000 

49 

dur 

Path  no.  47  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

4-82-0-E 

0.9543 

therm 

4 

0 . 0 

0.873 

0.620 

7 

52 

2  -  8  9  -  I  -  C 

0 . 9723 

dur 

3 

0 . 0 

0 . 655 

0.394 

4 

31 

1-77-3-L 

0.9859 

therm 

6 

57.2 

0.657 

0.369 

27 

Connecting 

Barrier 


Tbar  Dbar 


Time  Failure 
Destroyed  Type 


4-66-0-E/4-82>0-E 

N/A 

0,00 

1,00 

0 . 0000 

20 

dur 

4-82-0-E/2-89-1-C 

N/A 

0.00 

1,00 

0 . 0000 

23 

dur 

2-89-1-C/1-77-3-L 

113.6 

0.42 

0.58 

0.0000 

48 

dur 

♦♦♦*** *«**♦♦♦»**************** 

*  *  *  * ' 

****** 

Path  no.  48  Path  Length  3 

Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ZD  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-0-E  0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

4-82-0-E  0.9543 

therm 

4 

0.0 

0.873  0 

.  620 

7 

52 

1-76-O-Q  0.9594 

dur 

3 

0.0 

0.200  0 

.110 

4 

11 

Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/4-82-0-E 

N/A 

0 .00 

1.00 

0 .0000 

20 

dur 

4-82-0-E/1-76-0-Q 

N/A 

0 . 00 

1 . 00 

0.0000 

13 

dur 

Path  no.  49  Path  Length  2 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-66-2-L 

0.9876 

dur 

3 

12.0 

0.955 

0.897 

7 

Connecting 

Barrier 


HE  I 


Tbar  Dbar 


Time  Failure 
Destroyed  Type 


C-43 


4-66~0-E/1-66-2-L 


N/A  0-00  1-00  0.0000 


3  dur 


Path  no.  50  Path  Length  3 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q  ' 

0.8931 

dur  3 

0 . 0 

0.200  C 

).110 

4 

11 

1-77-1-A 

0 . 9237 

therm  5 

135.9 

0.531  C 

).286 

32 

Time 

Failure 

connecting 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/l- 

76-O-Q 

N/A 

0.00  1.00 

0 . 0000 

3 

dur 

1-76-0-Q/l- 

77-1-A 

N/A 

0.00  1.00 

0.0000 

23 

dur 

Path  no.  51  Path  Length  3 


Compt 

ID 

Cum  L 

Ign  EB 

.Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0-8931 

dur  3 

0.0 

0.200  C 

).110 

4 

11 

1-80-1-E 

0 . 9641 

dur  5 

35.5 

1.000  0.664 

33 

.Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/l- 

76-0-Q 

N/A 

0.00  1.00 

0.0000 

3 

dur 

1-76-0-Q/l- 

80-1-E 

N/A 

0.00  1.00 

0 . 0000 

23 

dur 

************************************************************************ 

Path  no.  52  Path  Length  4 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

:  .  8795 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-C 

0 .8931 

dur 

3 

0 . 0 

0.200  ( 

)  .  110 

4 

11 

01-68-0-Q 

0.9255 

therm 

5 

94 .2 

0.565  0.303 

10 

01-60-1-L 

0 . 9704 

therm 

22 

70 . 9 

0.603  0.344 

27 

Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-76 

-0-Q 

N/A 

0.00 

1 . 00 

0  -  0000 

3 

dur 

1-76-0-Q/01-68-0-Q 

N/A 

0 . 00 

1.00 

0 , 0000 

16 

dur 

01-68-0-Q/01- 

68-1-L 

N/A 

1.00 

0.00 

0 . 0000 

therm 

. . . . . . 

************************************ 

Path  no.  53 

Path  Length  4 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

0 . 0 

0.200  1 

0.110 

4 

11 

01-68-0-Q 

0.9255 

therm 

5 

94 .2 

0.565  1 

0.303 

10 

02-66-0-C 

0 . 9681 

therm 

24 

76  .4 

0.572  i 

0.344 

29 

C-44 


Connecting 


Barrier 

HEI 

Tbar 

4-66-0-E/1-76-0-Q 

N/A 

0.00 

l-76-0-Q/01*68-0-Q 

N/A 

0.00 

01-68-0-Q/02-66-0-C 

N/A 

1.00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

3 

dur 

1 . 00 

0.0000 

16 

dur 

0,00 

0 . 0000 

therm 

Path  no .  54  Path  Length  5 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-66-O-E 

0.8799 

orig 

0 

1-76-0-Q 

0 . 8931 

dur 

3 

01-68-0-Q 

0 . 9255 

therm 

5 

02-66-0-C 

0.9681 

therm 

24 

03-56-OB-C 

0 . 9814 

dur 

40 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

0.0 

0.200 

0.110 

4 

11 

94.2 

0.565 

0.303 

10 

76.4 

0.572 

0.344 

29 

0.0 

0.690 

0.418 

41 

56 

Connecting 


Barrier 

HEI 

Tbar 

4-66-0-E/1-76-0-Q 

N/A 

0 . 00 

1-76-0-Q/01-68-0-Q 

N/A 

0.00 

01-68-0-Q/02-66-0-C 

N/A 

1.00 

02-66-0-C/03-56-OB-C 

125.6 

0.00 

Time  Failure 


Dbar 

IBV 

Destroyed 

Type 

1.00 

0.0000 

3 

dur 

1 . 00 

0 .0000 

16 

dur 

0 . 00 

0 .0000 

therm 

1,00 

0.0000 

52 

dur 

Path  no.  55  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

0.0 

0.200 

0.110 

4 

11 

01-78-1-F 

0.8931 

dur 

5 

73 . 9 

0 . 000 

0.000 

5 

Connecting 

Barrier 


HE I  Tbar  Dbar  IBV 


Time  Failure 
Destroyed  Type 


4-66-0-E/1-76- 

0-Q 

N/A  0.00 

1 .00 

0 . 0000 

3 

dur 

1-76-0-Q/01-78 

-1-F 

N/A  0.00 

1.00 

0 . 0000 

23 

dur 

********************** 

******  **********************************  ********** 

Path  no.  56  Path  Length  4 

Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-O-E 

0.8799 

orig  0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur  3 

0.0 

0.200  0 

.110 

4 

11 

01-78-3-E 

0.9504 

therm  5 

8.4 

0.824  0 

.536 

7 

01-68-1-L 

0.9803 

therm  22 

70.9 

0.603  0 

.344 

27 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-76 

-0-Q 

N/A  0.00 

1.00 

0.0000 

3 

dur 

1-76-0-Q/01-78-3-E 

N/A  0.00 

1.00 

0.0000 

14 

dur 

01-78-3-E/Ol- 

68-1-L 

51.1  1.00 

0.00 

0.0000 

therm 

C-45 


Path  no,  57  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.893X 

dur 

3 

0.0 

0.200 

0.110 

4 

11 

01-78-3-E 

0.9504 

therm 

5 

8.4 

0.824 

0 . 536 

7 

01-78-1-F 

0,9504 

dur 

5 

73.9 

Q.OOO 

0.000 

5 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/1-76-0-Q 

N/A 

0 . 00 

l.  00 

0.0000 

3 

dur 

1-76-0-Q/01-78-3-E 

N/A 

o 

o 

o 

1 .00 

0.0000 

14 

dur 

O1-78-3'E/O1-70-1>F 

43.3 

1 . 00 

0 . 00 

0.0000 

therm 

Path  no.  58  Path  Length  4 


Compt 

Ign 

EB 

Compt 

Therm  ' 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

0.0 

0.200 

0.110 

4 

11 

01-7e-3-E 

0.9504 

therm 

5 

8.4 

0.824 

0.536 

7 

01-86-1-L 

0 . 9866 

therm 

22 

45.4 

0.730 

0.419 

Connecting 

Ti  me 

Failure 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-76 

-0-Q 

N/A 

0 . 00 

1.00 

0.0000 

3 

dur 

1-76-0-Q/01-78-3-E 

N/A 

0.00 

1.00 

0 . 0000 

14 

dur 

01-78-3-E/01- 

86-1-L 

28 . 5 

1.00 

0.00 

0 . 0000 

*****  1 

» *  ♦  *  1 

►****< 

therm 

Path  no.  59 

Path  Length  3 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0,8931 

dur 

3 

0 . 0 

0.200 

0 .110 

4 

11 

01-79-0A-L 

0.9861 

dur 

5 

16.3 

0 . 933 

0.870 

26 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-76 

-0-Q 

N/A 

0 . 00 

1 . 00 

0.0000 

3 

dur 

1-76-0-Q/01-79-0A-L 

N/A 

0.00 

1.00 

0 . 0000 

23 

dur 

. . . 

***** 

•— * . 

Path  no.  60 

Path  Length  3 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

0.0 

0.200 

0.110 

4 

11 

01-79-0B-L 

0 . 9861 

dur 

5 

27.5 

0.933 

0.870 

22 

C-46 


Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-'76-0-Q 

N/A 

0 . 00 

1 . 00 

0.0000 

3 

dur 

l-T6-0-Q/0i-79-0B>L 

N/A 

0.00 

1.00 

0 . 0000 

22 

dur 

Path  no.  61  Path  Langth  3 


Compt 

ID 

Cum  L 

ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.0931 

dur 

3 

0.0 

0.200 

0.110 

4 

11 

02-85-0-Q 

0.9537 

therm 

5 

63.1 

0.827 

0.567 

31 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

3 

dur 

1-76-0-Q/02-85-0-Q 

N/A 

0 . 00 

1 . 00 

0 . 0000 

23 

dur 

********* 

****** 

******** 

******* 

*  *  *  *  « 

Path  no.  62 

Path  Length  3 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

0.0 

0.200 

0.110 

4 

11 

1-6^-0-L 

0.9325 

dur 

4 

20.2 

0 . 657 

0.369 

27 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-C-E/1-76-0-Q 

N/A 

0 . 00 

1 . 00 

0 . 0000 

3 

dur 

1-76-0-Q/1-66-0-L 

N/A 

0.00 

1.00 

0.0000 

19 

dur 

Path  no.  63  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0 . 8931 

dur 

3 

0 . 0 

0.200 

0.110 

4 

11 

1-66-0-L 

0.9325 

dur 

4 

20.2 

0.657 

0.369 

27 

01-68-1-L 

0 . 9829 

therm 

22 

70.9 

0.603 

0.344 

27 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

66-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

3 

dur 

76-0-Q/1-66-0-L 

N/A 

0.00 

1.00 

0 .0000 

19 

dur 

.66-0-L/01-68-1-L 

7,0 

0.64 

0.00 

0 . 0244 

therm 

r****************** 

*********** 

******** 

*******1 

********* 

***********1 

******** 

Path  no.  64  Path  Length  4 


Compt 

ID 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

;-o-E 

0.8799  orig 

0 

0.5 

N/A 

N/A 

3 

20 

C-47 


1-76-O-Q  0,8931 

dur  3 

0.0  0.200  C 

}.110 

4 

11 

1-66-0-L  0.9325 

dur  4 

20.2  0.657  C 

5.369 

27 

1-77-1-A  0-9821 

therm  5  135.9  0.531  C 

5 .286 

32 

Connecting 

Time 

Failure 

Barrier 

HE I  Tbar 

Dbar  XBV 

Destroyed 

Type 

4-66-0-E/1-76-0-Q 

N/A  0.00 

1.00  0.0000 

3 

dur 

1-76-0-Q/1-66-0-L 

N/A  0.00 

1.00  0 . 0000 

19 

dur 

l-€6-0-Ii/l-77-l-A 

4.9  0.57 

0.00  0.0293 

therm 

. . . . . . 

- . . 

Path  no.  65  Path  Length  4 

Compt 

Ign  EB  Compt  Therm 

Dur 

FRX 

CBO 

ID  Cum  L 

Mode  Time  Fuel  lAM 

XAM 

Time 

4-66-0-E  0.8799 

orig  0 

0.5  N/A 

N/A 

3 

20 

1-76-0-Q  0.8931 

dur  3 

0.0  0.200 

0.110 

4 

11 

1-66-0-L  0.9325 

dur  4 

20.2  0.657 

0,369 

27 

01-68-0-Q  0.9706 

therm  5 

94.2  0.565 

0.303 

10 

Time 

Failure 

Connecting 

Barrier 

HEX  Tbar 

Dbar  XBV 

Destroyed 

Type 

4-66-0-E/1-76-0-Q 

N/A  0.00 

1.00  0.0000 

3 

dur 

1-76-0-Q/1-66-0-L 

N/A  0.00 

1.00  0.0000 

19 

dur 

1-66-0-L/01-68-0-Q 

17.4  1.00 

0.00  0.0000 

therm 

********************* 

*************************************************** 

Path  no.  66  Path  Length  4 

Compt 

Ign  EB  ' 

Compt  Therm 

Dur 

FRX 

CBO 

ID  Cum  L 

Mode  Time 

Fuel  XAM 

XAM 

Time 

4-66-O-E  0.8799 

orig  0 

0.5  N/A 

N/A 

3 

20 

1-76-0-Q  0.8931 

dur  3 

0.0  0.200 

0 , 110 

4 

11 

1-66-0-L  0.9325 

dur  4 

20.2  0.657 

0.369 

27 

1-66-1-Q  0.9714 

dur  6 

4.2  0.866 

0.576 

31 

Connecting 

Time 

Failure 

Barrier 

HEX  Tbar 

Dbar  XBV 

Destroyed 

Type 

4-66-0-E/1-76-0-Q 

N/A  0.00 

1.00  0.0000 

3 

dur 

1-76-0-Q/1-66-0-L 

N/A  0.00 

1.00  0.0000 

19 

dur 

l-66-0-L/l'66-l-Q 

0.1  0.00 

1.00  0.0000 

27 

dur 

♦*********************************************************** ************ 

Path  no.  67  Path  Length  5 

Compt 

Xgn  EB 

Compt  Therm 

Dur 

FRX 

CBO 

ID  Cum  L 

Mode  Time 

Fuel  XAM 

XAM 

Time 

4-66-O-E  0.8799 

orig  0 

0.5  N/A 

N/A 

3 

20 

1-76-0-Q  0.8931 

dur  3 

0.0  0.200 

0 . 110 

4 

11 

1-66-O-L  0.9325 

dur—  4 

20.2  0.657 

0.369 

27 

1-66-1-Q  0.9714 

dur  € 

4.2  0.866 

0.576 

31 

1-66-0-L  0.9819 

dur  4 

20.2  0.657 

0.369 

27 

Connecting 

Time 

Failure 

Barrier 

HEX  Tbar  Dbar  XBV 

Destroyed 

Type 

C-48 


4-66-0-E/1-76-0-Q 

N/A 

0.00 

1-76_0-Q/1-66-0-L 

N/A 

:.oo 

1-66-0-L/1-66-1-Q 

0.1 

0.00 

1-66-1-Q/1-66-0-L 

G.l 

0.00 

1.00 

0.0000 

3 

dur 

1.00 

0 . 0000 

19 

dur 

1.00 

0 . 0000 

27 

dur 

1.00 

0 . 0000 

27 

dur 

Path  no.  68  Path  Length  5 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-66-0-E 

0.8799 

orig 

0 

1-76-0-Q 

0 . 8931 

dur 

3 

1-66-0-L 

0.9325 

dur 

4 

1-66-1-Q 

0 . 9714 

dur 

6 

01-68-0-Q 

0.9876 

therm 

5 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

0.0 

0.200 

0.110 

4 

11 

20.2 

0.657 

0.369 

27 

4.2 

0.866 

0.576 

31 

94.2 

0.565 

0.303 

10 

Connecting 


Barrier 

HEI 

Tbar 

4-66-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/1-66-0-L 

N/A 

0 . 00 

1-66-0-L/1-66-1-Q 

0 . 1 

0 . 00 

1-66-1-Q/01-68-0-Q 

14 . 5 

1 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1 . 00 

0.0000 

3 

dur 

1.00 

0.0000 

19 

dur 

1.00 

0.0000 

27 

dur 

0 . 00 

0 . 0000 

therm 

,***.♦**♦**♦★******»******************************* 

Path  no.  69  Path  Length  3 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-66-O-E  0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q  0.8931 

dur 

3 

0.0 

0.200 

0 . 110 

4 

11 

4-82-0-E  0.9864 

therm 

4 

0.0 

0.873 

0.620 

7 

52 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-76-0-Q 

N/A 

0.00  1.00 

0.0000 

3 

dur 

1  -76-0-C/4-82-0-E 

N/A 

1.00  0.00 

0 . 0000 

13 

dur 

Path  no.  70  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

0.0 

0.200 

0 .110 

4 

11 

4-82-0-E 

0 . 9864 

therm 

4 

0.0 

0.873 

0.620 

7 

52 

1-76-0-Q 

0.9879 

dur 

3 

0 . 0 

0.200 

0.110 

4 

11 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/1-76-0-Q 

N/A 

0 . 00 

1.00 

0 . 0000 

3 

dur 

1-76-0-Q/4-82-0-E 

N/A 

1.00 

0.00 

0 . 0000 

13 

dur 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1 .00 

0.0000 

13 

dur 

Path  no.  71  Path  Length  3 


Ign  EB 


Compt  Therm  Dur 


FRI  CBO 


Compt 


C-49 


Cum  L  Mode  Time 


4  -66 -O'E 
1-76-Q-Q 
0 1 - o  0 - OA-L 


0.8799  orig 
0.8  931  dur 
0,9861  dur 


Connecting 

Barrier 

4-66-0-E/1-76-0-Q 
1-76 -O-Q/01-60 -OA-L 


HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

0.00 

1.00 

0.0000 

3 

dur 

N/A 

0.00 

1 . 00 

0.0000 

19 

dur 

Path  no.  72  Path  Length  3 


Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-O-E 

0.8799 

orig  0  0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur  3  0.0 

0.200 

0.110 

4 

11 

01-74-1-L 

0 . 9789 

dur  4  34.3 

0.947 

0.803 

27 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/1-76 

-0-Q 

N/A  0.00  1.00 

0.0000 

3 

dur 

1-76-0-Q/01-74-1-L 

N/A  0.00  1.00 

0.0000 

19 

dur 

********************** 

********* 

********* 

***** 

****** 

Path  no.  73 

Path  Length  4 

Compt 

Ign  EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-66-O-E  0.8799 

orig  C 

) 

0.5 

N/A 

1-76-0-Q  0.8931 

dur  : 

i 

0.0 

0.200  ( 

02-73-0-Q  0.9615 

therm  < 

38.7 

1.000  ( 

03-76-0-C  0 . 9720 

therm  4 

6.1 

0.272  ( 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

4-66-0-E/1-76-0-Q 

N/A 

0 . 00 

1 .00 

0 . 0000 

1-76-0-Q/02-73-0-Q 

N/A 

0.00 

1.00 

0 . 0000 

02-73-0-Q/03-76-0-Q 

40.2 

1.00 

0 . 00 

0 . 0000 

Time  Failure 
Destroyed  Type 


************** ************************ 

Path  no.  74  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

1-76-0-Q 

0.8931 

dur 

3 

o 

o 

0.200 

0 . 110 

4 

11 

03-76-0-Q 

0.9087 

therm 

4 

6.1 

0.272 

0.146 

6 

Connecting 

Barrier 


Tbar  Dbar 


Time  Failure 
Destroyed  Type 


4-66-0-E/1-76-0-Q 

1-76-0-Q/03-76-0-Q 


0 . 0000 
0.0000 


C-50 


Path  no.  75  Path  Length  4 


Compt 


ID 

Cum  L 

Mode 

Time 

4>66-0-E 

0.8799 

orig 

0 

1-76-0-Q 

0.8931 

dur 

3 

1-eo-i-Q 

0 . 9641 

dur 

4 

03-76>0-Q 

0.9739 

therm 

4 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

0.5 

N/A 

N/A 

3 

20 

0.0 

0.200 

0.110 

4 

11 

42.0 

1.000 

0.664 

27 

6.1 

0.272 

0.146 

6 

Connecting 


Barrier 

HE  I 

Tbar 

4-66>0-E/1-76-0-Q 

N/A 

0 . 00 

l-76-0-Q/l-80-l»Q 

N/A 

0.00 

1-80-1-Q/03-76-0-Q 

32.7 

1.00 

Time  Failure 


Dbar 

IBV 

Destroyed 

Type 

1 . 00 

0.0000 

3 

dur 

1.00 

0-0000 

19' 

dur 

0.00 

0.0000 

therm 

♦*»**♦♦***♦*** 

************* 

**************** 

**★*«*♦ 

*  *  *  * 

Path  no.  76  Path  Length  3 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-89-1-C 

0 . 9273 

dur 

3 

0 . 0 

0.655 

0.394 

4 

31 

1-66-0-L 

0.9645 

dur 

4 

20.2 

0.657 

0.369 

27 

Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-66-0-E/2-89-1-C 

N/A 

0 . 00 

1 . 00 

0 . 0000 

14 

dur 

2-89-1-C/1-66-0-L 

110.4 

0.50 

0.50 

0.0000 

49 

dur 

******♦****♦****♦**♦♦♦***♦♦♦********* 

Path  no.  77  Path  Length  4 


******************************** 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-89-1-C 

0.9273 

dur 

3 

0 . 0 

0 .655 

0.394 

4 

31 

1-66-0-L 

0 . 9645 

dur 

4 

20.2 

0.657 

0.369 

27 

01-68-0-Q 

0.9845 

therm 

5 

94 .2 

0.565 

0.303 

10 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/2-89-1-C 

N/A 

0.00 

1.00 

0.0000 

14 

dur 

2-89-1-C/1-66-0-L 

110.4 

0.50 

0.50 

0 . 0000 

49 

dur 

i-66-0-L/01-68-0-Q 

17.4 

1.00 

0.00 

0.0000 

therm 

Path  no.  78  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-89-1-C 

0.9273 

dur 

3 

0.0 

0.655 

0.394 

4 

31 

1-66-0-L 

0.9645 

dur 

4 

20.2 

0 . 657 

0.369 

27 

1-66-1-Q 

0.9849 

dur 

6 

4  .2 

0.866 

0.576 

31 

C-51 


Connecting 


Barrier 

HEI 

Tbar 

4'66*0-E/2-89-1-C 

N/A 

0.00 

2-B9-1-C/1-66-0-L 

110.4 

0.50 

1-66-0-L/1-66-1-Q 

0 .1 

0 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

14 

dur 

0.50 

0 . 0000 

49 

dur 

1.00 

0 . 0000 

27 

dur 

Path  no.  79  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-0-E 

0.8799 

orig 

0 

0,5 

N/A 

N/A 

3 

20 

2-89-1-C 

0  .  9273 

dur 

3 

o 

o 

0.655 

0.3  94 

4 

31 

1-66'3-Q 

0.9879 

dur 

6 

30,4 

0.924 

0.661 

57 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/2-89-1-C 

2-89-1-C/1-66-3-Q 

N/A 

100.9 

0 . 00 

0.65 

1 . 00 

0.35 

0.0000 

0.0000 

14 

52 

dur 

therm 

Path  no.  80 

Compt 

ID 

Path  Length  4 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66'O-E 

0 . 8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-a9-l'C 

0.9273 

dur 

3 

0.0 

0.655 

0.3  94 

4 

31 

1-77-3-L 

0 . 9628 

therm 

6 

57.2 

0.657 

0.369 

27 

1-77-1-A 

0.9892 

therm 

5 

135.9 

0.531 

0.286 

32 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

tai  lui^e 

Type 

4-66-0-E/2-89-1-C 

N/A 

0 . 00 

1 . 00 

0 . 0000 

14 

dur 

2'89-l-C/l-77-3-L 

113.6 

0.42 

0.58 

0 .0000 

48 

dur 

1-77-3-L/1-77-1-A 

'  .  9 

0.62 

0 . 00 

0 .0142 

tnerm 

.*.**.***-**.************»**»****•*****♦♦******************************* 

Path  no.  81  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-66-O-E 

0.8799 

orig 

0 

0.5 

N/A 

N/A 

3 

20 

2-89-1-C 

0.9273 

dur 

3 

0.0 

0.655 

0 . 394 

4 

31 

1-77-3-L 

0 . 9628 

therm 

6 

57.2 

;  0 . 657 

0.369 

27 

01-68-1-L 

0 . 9887 

therm 

22 

70.9  , 

'  0.603 

0.344 

27 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-66-0-E/2-B9-1-C 

N/A 

0.00 

1.00 

0.0000 

14 

dur 

2-89-1-C/1-77-3-L 

113.6 

0.42 

0.58 

0.0000 

48 

dur 

1-77-3-L/01-68-1-L 

8.6 

0.77 

0.00 

0.0087 

therm 

C.52 


WLB 

07/02/96 

MODEL  RUN  23-164 


PATH  OPTION  -  DETAIL  LEVEL  REPORT 
INFORMATION  ON  ALL  PATHS  FROM  4-82-0-E 
READINESS  CONDITION  .  YOKE 


CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  .  at  SEA 

RUN  TIME . 60  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 


Path  no.  1  Path  Length  2 


******************************* 


Corapt 

Ign 

EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode 

Time  Fuel 

lAM 

lAM 

Time 

4-82-0-E  0.8710 

orig 

0  5.4 

N/A 

N/A 

3 

1-82-2-Q  0.9395 

therm 

15  5.2 

0.531  C 

1 .286 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-8-2-0-E/1-82-2-Q 

N/A  1.00  0.00 

0 . 0000 

r  *  «  *  *  4 

therm 

t  **  *  *  * 

Path  no.  2  Path  Length  2 

Compt 

Ign 

EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode 

Time  Fuel 

lAM 

lAM 

Time 

4-B2-0-E  0.8710 

orig 

0  5.4 

N/A 

N/A 

3 

:-85-3-L  0.9746 

therm 

15  59.2 

0.803 

0.500 

48 

.rcnnect  ing 

Time 

Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-85-3-L 

N/A  1.00  0.00 

0.0000 

therm 

******************** 

Path  no.  3  Path  Length  2 

Compt 

Ign 

EB  Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode 

Time  Fuel 

lAM 

lAM 

Time 

4-82-0-E  0.8710 

orig 

0  5.4 

N/A 

N/A 

3 

1-85-4-L  0.9746 

therm 

,  15  53.5 

0.803 

0.500 

Connecting 

Time 

Failure 

Barrier 


HEI  Tbar  Dbar  IBV  Destroyed  Type 


4-82-0-E/1-85-4-L 


N/A  1.00  0.00  0.0000 


therm 


*■♦*♦***•* 


Path  no.  4  Path  Length  2 


C-53 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

- 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4-92-0-E 

0 . 9864 

therm 

15 

3.7 

0.894  { 

3.590 

17 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82~C-E/4 - 

92-0-E 

N/A  1 . 

00  0.00 

0 . 0000 

►  ♦  *  *  *  1 

therm 

lr**«*« 

****♦♦★***» 

Path  no.  5 

Path  Length  2 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-85-1-L 

0.9746 

dur 

6 

50.0 

0.803 

0.500 

17 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/l- 

85-1-L 

N/A  1 

.00  0.00 

0.0000 

therm 

. . . 

— — . . . 

Path  no.  6 

Path  Length  3 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

-  ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E 

0 .8710 

orig 

0 

5.4 

N/A 

N/A 

3 

2-89-1-C 

0.9228 

dur 

8 

38.3 

0.655 

0.394 

9 

1-66-0-L 

0.9735 

dur 

7 

20.4 

0.657 

0.369 

30 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-62-0-E/2-e9-l-C 

2-89-1-C/1-66-0-L 

N/A 

34.1 

0-03 

1 . 00 

0.97 

0 . 00 

0 . 0000 

0 . 0000 

42 

dur 

therm 

Path  no.  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

2-89-1-C 

0 . 9228 

dur 

8 

38.3 

0.655 

0.394 

9 

1-66-0-L 

0 . 9735 

dur 

7 

20.4 

0 . 657 

0.369 

30 

01-68-0-Q 

0.9885 

therm 

8 

94.7 

0.565 

0.303 

13 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/2-89-1-C 

N/A 

0.03 

0.97 

0.0000 

42 

dur 

2-89-1 -C/1-66-0-L 

34 . 1 

1.00 

0 . 00 

0 . 0000 

therm 

1-66-0-L/01-68-0-Q 

16.1 

1.00 

0.00 

0 . 0000 

therm 

♦♦♦♦♦♦tr***************************************************************** 

Path  no.'  8  Path  Length  4 


C-54 


Corap  t 

ID 

Cura  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

2-89-1-C 

0.9228 

dur 

8 

38.3 

0.655 

0.394 

9 

1-66-O-L 

0.9735 

dur 

7 

20.4 

0.657 

0.369 

30 

1-66-1-Q 

O  .  9088 

dur 

12 

4.2 

0.666 

0.576 

34 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/2-89-1-C 

N/A 

0.03 

0 . 97 

0.0000 

42 

dur 

2-89-1-C/1-66-0-L 

34 . 1 

1.00 

0.00 

0.0000 

therm 

1-66-0-L/1-66-1-Q 

0.1 

0.00 

1.00 

0.0000 

30 

dur 

^^^*^*, **************************************************************** 

Pach  no.  9  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

2-89-1-C 

0 . 9228 

dur 

8 

38.3 

0.655 

0.394 

9 

i-77-3-L 

0 . 9735 

therm 

12 

57.9 

0.657 

0,369 

33 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/2-89-1-C 

2-ff9-l-C/l-77-3-L 

N/A 

36 . 1 

0 . 03 

1.00 

0.97 

0 . 00 

0 . 0000 

0  -  0000 

42 

dur 

therm 

Path  no.  10  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

CD 

to 

O 

w 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4  -  66  - 0-E 

0 . 9470 

dur 

7 

0.0 

0.897 

0 .589 

8 

31 

5-57-0-A 

: . 9706 

therm 

12 

68 . 1 

0 . 745 

0.446 

17 

Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/4-66-0-E  N/A  0.00  1.00  0.0000  25  dur 

4-66-0-E/3-57-0-A  N/A  0,00  1.00  0.0000  35  dur 


Path  no.  11  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4-66-0-E 

0 . 9470 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

2-57-1-Q 

0.9669 

therm 

12 

54.8 

0.646 

0.376 

18 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/4-66-0-E 

N/A 

0.00 

1 . 00 

0 . 0000 

25 

dur 

4-66-0-E/2-57-1-Q 

N/A 

0 . 00 

1.00 

0.0000 

38 

dur 

?ach  no.  12  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

C 

5.4 

N/A 

N/A 

3 

4-66-0-E 

0 . 9470 

dur 

7 

0 . 0 

0.897 

0.589 

8 

31 

2-57-4-E 

0 . 9686 

therm 

12 

40.4 

0.570 

0.409 

14 

2-57-2-A 

0.9826 

therm 

52 

0.0 

0.745 

0.446 

56 

60 

Connecting 


Barrier 

HEI 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0.00 

4-66-0-E/2-57-4-E 

N/A 

0 . 00 

2-57-4-E/2-57-2-A 

N/A 

0.00 

Dbar 

IBV 

Time 

^  Destroyed 

Failure 

Type 

1.00 

0 . 0000 

25 

dur 

1 . 00 

0.0000 

35 

dur 

1.00 

0.0000 

59 

dur 

Path  no.  13  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

!-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

;-o-E 

0.9470 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

J-A-E 

0 . 9686 

therm 

12 

40,4 

0.570 

0.409 

14 

)-6B-A 

0.9826 

dur 

16 

0.0 

0.745 

0.446 

17 

20 

Connecting 


Barrier 

HEI 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0 . 00 

4-66-0-E/2-57-4-E 

N/A 

0.00 

2-57-4-E/1-60-6B-A 

N/A 

0 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

25 

dur 

1.00 

0.0000 

35 

dur 

1 . 00 

0 .0000 

24 

dur 

Path  no.  14  Path  Length  5 


Compt 

Cum  L 

Ign  EB  Compt 

Mode  Time  Fuel 

Therm  Dur 

CAM  lAM 

FRI  CBC 

Time 

4-82-O-E 

0 . 8710 

orig  0  5.4 

N/A  N/A 

3 

4-66-O-E 

0 . 9470 

dur  7  0.0 

0.897  0.589 

8  31 

2-57-4-E 

0 . 9686 

therm  12  4  0.4 

0.570  0.409 

14 

1-60-6B-A 

0.9826 

dur  16  0.0 

0.745  0.446 

17  20 

01-83-2-L 

0 . 9899 

dur  18  45.1 

0.730  0.419 

36 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar  Dbar 

IBV  Destroyed  Type 

4-82-0-E/4-66 

-0-E 

N/A  0.00  1. 

00 

0.0000 

25 

dur 

4-66-0-E/2-57 

-4-E 

N/A  0.00  1. 

00 

0 . 0000 

35 

dur 

2-57-4-E/1-60 

-6B-A 

N/A  0.00  1. 

00 

0 . 0000 

24 

dur 

1-60-6B-A/01- 

83-2-L 

N/A  0.00  1. 

00 

0 . 0000 

29 

dur 

+★***♦*♦**♦** 

******** 

. . . 

*********** 

Path  no.  15 

Path  Length  3 

Compt 

Ign  EB  Compt 

Therm  Dur 

FRI  CBO 

ID 

Cum  L 

Mode  Time  Fuel 

lAM  lAM 

Time 

C-56 


4-82-0-'E 

0.8710 

orig 

0 

4-66-0~E 

0.9470 

dur 

7 

2-59-1-C 

0.9669 

therm 

12 

Connecting 

Barrier 

HE  I 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0.00 

4-66-0-E/2-59-1-Q 

N/A 

0.00 

5.4 

N/A 

N/A 

3 

o.c 

0.897 

0.589 

8 

31 

54.6 

0.646 

0.376 

17 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0.0000 

25 

dur 

1.00 

0.0000 

37 

dur 

Path  no.  16  Path  Length  3 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-02-0-E  0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4-66-O-E  0.9470 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

1-60-6A-A  0.9706 

therm 

12 

6.2 

0.745 

0.446 

16 

18 

Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/4-66-0-E 

N/A 

0.00  1.00 

0.0000 

25 

dur 

4-66-0-E/1-60-6A-A 

N/A 

0.00  1.00 

0 . 0000 

21 

dur 

Path  no.  17  Path  Length  4 


- Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

GO 

to 

1 

o 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4-66-0-E 

0 . 9470 

dur 

7 

o 

o 

0.897 

0.589 

8 

31 

1-60-6A-A 

0 . 9706 

therm 

12 

6.2 

0.745 

0.446 

16 

18 

01-70-2-Q 

0 . 9790 

dur 

17 

15.4 

0.531 

0 .286 

35 

Connecting 

Time  Failure 

Barrier 

HE  I 

Tbar 

Dbar 

IBV  Destroyed 

Type 

-t-32-j“E.'’4-b6-0-E 

N/A 

0 . 00 

1 . 00 

O.OOOC  25 

dur 

4-66-0-E/1-60-6A-A 

N/A 

0 . 00 

1 .00 

0.0000  21 

dur 

1-60-6A-A/01-70-2-Q 

N/A 

0.00 

1.00 

0.0000  28 

dur 

Path  no.  18  Path  Length  4 

Compt 

Ign 

EB 

Compt 

Therm  Dur  FRI 

CBO 

ID  Cum  L 

Mode  Time 

Fuel 

lAM  lAM  Time 

4-82-0-E  0.8710 

orig 

0 

5.4 

N/A  N/A  3 

4-66-0-E  0.9470 

dur 

7 

0.0 

0.897  0.589  8 

31 

1-60-6A-A  0.9706 

therm 

12 

6  .2 

0.745  0.446  16 

18 

1-60-6B-A  0.9837 

dur 

16 

0.0 

0.745  0.446  17 

20 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-B2-0-E/4-66-0-E 

N/A 

0.00 

1.00 

0.0000 

25 

dur 

4-66-0-E/1-60-6A-A 

N/A 

0 . 00 

1.00 

0 . 0000 

21 

dur 

1-60-6A-A/1-60-6B-A 

N/A 

0.00 

1.00 

0 . 0000 

16 

dur 

Pach  nc . 


Path  Length  4 


Compt 

Cum  L 

Ign 

Mode  . 

KB 

Time 

4-82-G-E 

0.8710 

orig 

0 

4-66-0-E 

0 . 9470 

dur 

7 

1-60-6A-A 

0 . 9706 

therm 

12 

1-71-2-C 

0.9795 

therm 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.897 

0.589 

8 

31 

6.2 

0.745 

0.446 

16 

18 

34.2 

0.565 

0.303 

17 

Connecting 


Barrier 

HEI 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0 . 00 

4 -66-0-E/1-60-6A-A 

N/A 

0.00 

1-60-6A-A/1-71-2-Q 

N/A 

0 . 00 

,***.w. ****************************** 

Path  no.  20  Path  Length  3 


Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1 . 00 

0 . 0000 

25 

dur 

1.00 

0.0000 

21 

dur 

1 . 00 

0.0000 

21 

dur 

********************************** 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-C-5 

0.8710 

orig 

0 

5.4 

N/A, 

N/A 

3 

4-66-O-E 

0 . 9470 

dur 

7 

0 . 0 

0.897 

0.589 

8 

31 

l-66>0-L 

0.9771 

dur 

7 

20.4 

0.657 

0.369 

30 

Connecting 

Time 

Failure 

*  Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/4- 

66-0-E 

N/A 

0.00  1.00 

0.0000 

25 

dur 

4-66-0-E/l- 

66-0-L 

N/A 

0.69  0.31 

0.0000 

54 

therm 

Path  no.  21  Path  Length  3 


Compt 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82  - 0-E 

0 . 8710 

orig 

0 

5 .4 

N/A 

N/A 

3 

4  -  6  c  r  -  E 

:.9470 

dur 

7 

0  .  C 

'0.8  97 

0.589 

8 

3  i 

1-66-1-Q 

0.9893 

dur 

12 

4.2 

0 . 866 

0 . 576 

34 

Connecting 

Time 

Failure 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/4-66 

-0-E 

N/A 

.  0.00 

1 . 00 

0 . 0000 

25 

dur 

4-66-C“E/l“66 

'1-Q 

N/A 

.  0.77 

0.23 

0.0000 

56 

therm 

*********************************************************** 

Path  no.  22 

Path  Length  3 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4-66-0-E 

0 . 9470 

dur 

7 

0 . 0 

0.897 

0.589 

8 

31 

1-71-2-Q 

0 . 9710 

therm 

12 

34.2 

0.565 

0.303 

17 

Connecting 

Barrier 


HEI  Tbar  Dbar  IBV 


Time  Failure 
Destroyed  Type 


C-58 


4-82-0-S/4-66-G-E 

4-66-0-E/1-71-2-Q 


N/A 

N/A 


0 . 0000 


25 

51 


dur 

therm 


0 . 00 
0.57 


1.00 

0.43 


-0 . 0000 


Path  no.  23  Path  Length  3 


Compt 

ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E  0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

4-66-0-E  0.9470 

dur 

7 

0,0 

0.897  •: 

]  .589 

8 

31 

1-74-2-Q  0.9816 

therm 

12 

28.6 

0.680  ! 

3.506 

Connecting 

Barrier 

HEX 

Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4-82-0-E/4-66-0-E 

N/A 

0.00  1. 

00 

0.0000 

25 

dur 

4-66-0-E/1-74-2-Q 

N/A 

0.85  0. 

15 

0 . 0000 

59 

therm 

Path  no.  24  Path  Length  3 


Compc 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-0-E 

0 . 8710 

orig 

0 

4-66-0-E 

0 . 9470 

dur 

7 

i -77-1 -A 

0.9721 

therm 

8 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0 . 0 

0.897 

0.589 

8 

31 

135 . 9 

0.531 

0.286 

35 

Connecting 

Barrier 

HEI 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0 . 00 

4-66-0-E/1--^'7-1-A 

N/A 

0.76 

*♦****♦***♦*♦**♦♦*♦********■**** 


Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1 . 00 

0 . 0000 

25 

dur 

0.24 

-0 . 0000 

56 

therm 

*********************************** 


Path  no.  25  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-0-E 

0.8710 

orig 

0 

4-66-0-E 

0 . 9470 

dur 

7 

1-77-2-L 

0 . 9794 

therm 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.897 

0.589 

8 

31 

51.2 

0.657 

0 . 369 

Connecting 


Barrier 

HEI 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0 . 00 

4-66-0-E/1-77-2-L 

N/A 

0 . 85 

t*********************************** 

Path  no.  26  Path  Length  3 


Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0 . 0000 

25 

dur 

0 . 15 

0.0000 

59 

therm 

Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-e2-0-E 

0.8710 

orig 

0 

4-66-0-E 

0 . 9470 

dur 

7 

1-77-3-L 

0.9767 

therm 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0 . 0 

0.897 

0.589 

8 

31 

57.9 

0.657 

0.369 

33 

059 


Connecting 


Barrier 

HE  I 

Tbar 

4-82-0-E/4-66-0-E 

N/A 

0 . 00 

4'66-0-E/1-77-3-L 

N/A 

0.67 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

i  .  00 

0 . 0000 

25 

dur 

0.33 

0.0000 

54 

therm 

Path  no.  27  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-O-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

1-77-1-A 

0.9180 

therm 

8 

1-77-3-L 

0.9847 

therm 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200 

0.110 

7 

11 

135.9 

0.531 

0.286 

35 

57.9 

0.657 

0.369 

33 

Connecting 


Barrier 

HEI 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/1-77-1-A 

•  N/A 

0.00 

1-77-1-A/1-77-3-L 

6.8 

0.54 

»********************************* 

Path  no.  28  Path  Length  3 


Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

15 

dur 

1.00 

0.0000 

26 

dur 

0.00 

0.0375 

therm 

Compt 

ID 

Cum  L 

Ign 

.Mode 

EB 

Time 

4-82-0-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

1-80-1-E 

0.9614 

dur 

8 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0 . 0 

0.200 

0.110 

7 

11 

35.5 

1.000 

0.664 

36 

Connecting 

Barrier 

HEI 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/1-80-1-E 

N/A 

0 . 00 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1 . 00 

0 . 0000 

15 

dur 

1 . 00 

0,0000 

26 

dur 

Path  no.  29  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0*0 

0.8852 

therm 

5 

0 . 0 

0.200 

0.110 

7 

11 

01-68-0-0 

0 . 9200 

therm 

8 

94 . 7 

0.565 

0.303 

13 

01-68-1-L 

0 .9682 

therm 

25 

71.1 

0.603 

0.344 

30 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-0 

N/A 

0.00 

1 . 00 

0.0000 

15 

dur 

1-76-0-O/01-68-0-O 

N/A 

0 . 00 

1 . 00 

0.0000 

19 

dur 

01-68-0-0/01-68-1-L 

N/A 

1 . 00 

0.00 

0.0000 

therm 

Path  no.  30  Path  Length  4 


Compt 

ID 


Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

C-60 


4-82-0-E 

0.8710 

orig 

0 

5 .4 

N/A 

N/A 

3 

l-'re-O-Q 

0.8852 

therm 

5 

O.C 

0.200 

0.110 

7 

D1-68-0-Q 

0 . 9200 

therm 

8 

94.7 

0.565 

0.303 

13 

02-66-0-C 

0.9658 

therm 

27 

76.9 

0.572 

0.344 

32 

Connecting 


Time 


Failure 


Barrier 

HEI  Thar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76 

-0-Q 

N/A  0.00 

1 . 00 

0.0000 

15 

dur 

i-76-0-Q/01‘68-0-Q 

N/A  0.00 

1.00 

0.0000 

19 

dur 

01-68-0-Q/02- 

66-0-C 

N/A  1.00 

0.00 

0.0000 

therm 

.***************. 

. . . . . . 

**** 

Path  no.  31 

Path  Length  5 

Compt 

Ign  EB  Compt 

Therm  ’ 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time  Fuel 

lAM 

lAM  Time 

4»82-0-E 

0.8710 

orig  0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm  5 

0.0 

0.200  0 

.110 

7 

11 

01-68-0-Q 

0.9200 

therm  6 

94.7 

0.565  0 

.303 

13 

02-66-0-C 

0 . 9658 

therm  27 

■76 . 9 

0.572  0 

.344 

32 

03-56'0B-C 

0 . 9803 

dur  43 

0 . 0 

0.690  0 

.418 

44 

59 

Time 

Failure 

Connecting 

Barrier 

HEI  Thar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76-0-Q 

N/A  0.00 

1 . 00 

0 . 0000 

15 

dur 

1-76-0-Q/01-68-0-Q 

N/A  0.00 

1 . 00 

0.0000 

19 

dur 

01-68-0-Q/02 

-66-0-C 

N/A  1.00 

0 . 00 

0.0000 

therm 

02-66-0-C/03 

-56-OB-C 

112.2  0.03 

0.97 

0.0000 

55 

dur 

********* 

*******  ^ 

*********•< 

i********* 

*  **  * 

****** 

Path  no.  32 

Path  Length  3 

Compt 

Ign  EB  ( 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E 

0 . 8710 

orig  0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm  5 

0.0 

0.200  ( 

D  .  110 

7 

11 

01-78-1-F 

0 . 8852 

dur  8 

68.1 

0.000 

0 . 000 

8 

Time 

Failure 

connecting 

Barrier 

HEI  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76-0-Q 

N/A  0.00 

1.00 

0.0000 

15 

dur 

1-76-O-Q/Ol- 

78-1-F 

N/A  0 . 00 

1.00 

0 . 0000 

26 

dur 

************* 

********. 

,*************************************************** 

Path  no.  33 

Path  Length  4 

Compt 

Ign  EB 

Compt 

Therm 

Dur 

FRI  CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-82-O-E 

0.8710 

orig  0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm  5 

0.0 

0.200 

0 . 110 

7 

11 

01-78-3-E 

0 . 9467 

therm  8 

10.0 

0.824 

0.536 

10 

01-68-1-L 

0.9789 

therm  25 

71.1 

0.603 

0.344 

30 

Time 

Failure 

Connecting 

Barrier 

HEI  Tbar  Dbar  IBV 

Destroyed 

Type 

C-61 


4-32-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/01-78-3-E 

N/A 

0.00 

01-78-3-E/01-68-1-L 

47.5 

1 . 00 

************************************ 

Path  no.  34  Path  Length  4 


1.00 

0.0000 

15 

dur 

1.00 

0.0000 

17 

dur 

0.00 

0 .0000 

therm 

Compt  I 9^ 


ID 

Cum  L 

Mode 

Time 

4-a2-0-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

01-78-3-E 

0 . 9467 

therm 

8 

01-70-1-F 

0.9467 

dur 

8 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200 

0.110 

7 

11 

10.0 

0.824 

0.536 

10 

68.1 

0.000 

0.000 

8 

Connecting 


Barrier 

HEI 

Thar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/01-78-3-E 

N/A 

0.00 

01-78-3-E/O1-78-1-F 

40.2 

1.00 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0 . 0000 

15 

dur 

1.00 

0.0000 

17 

dur 

0.00 

0 . 0000 

therm 

Path  no.  35  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0 . 0 

0.200 

0 . 110 

7 

11 

01-78-3-E 

0 . 9467 

therm 

8 

10.0 

0.824 

0.536 

10 

01-86-1-L 

0 . 9856 

therm 

25 

45.4 

0.730 

0.419 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E./1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

: -76-0-Q/01-78-3-E 

N/A 

0 . 00 

1.00 

0 . 0000 

17 

dur 

:i-76-5-E/01-86-l-L 

26.9 

1 . 00 

0 . 00 

0 . 0000 

therm 

Path  no.  36  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-O-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

01-79-0A-L 

0 . 9850 

dur 

8 

14 . 9 

0 . 933 

0.870 

21 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

1-76-0-Q/01-79-0A-L 

N/A 

0 . 00 

o 

o 

0 . 0000 

23 

dur 

Path  no.  37  Path  Length  3 


Compt  ^9^1  EB 

jD  Cum  L  Mode  Time 


Compt  Therm  Dur 
Fuel  lAM  lAM 


FRI  CBO 
Time 


C-62 


11 


4-02-0-E  0.8710 

1-76 -0-Q  3 . 8852 

?n-79-0B-L  0.9850 

Connecting 

Barrier 


4-82-0-E/1*76-0-Q 

1-76-0-Q/01'79”0B-L 


orig 

0 

5.4 

] 

therm 

c 

0 . 0 

0 

dur 

6 

19.4 

0 

HE  I 

Tbar 

Dbar 

N/A 

0 . 00 

o 

o 

rH 

N/A 

0.00 

1 . 00 

f/A  N/A  3 

200  O.llO  7 

933  0.870  17 


Time 

Failure 

IBV 

Destroyed 

Type 

0.0000 

15 

dur 

0 . 0000 

21 

dur 

Path  no.  38 


Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

E6 

Time 

4-82-0-E 

0.8710 

orig 

0 

1-76-0-0 

0.8852 

therm 

5 

02-85-0-0 

0.9503 

therm 

B 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200 

0.110 

7 

11 

63.2 

0.827 

0.567 

34 

Connecting 

Barrier 


4-82-0-E/1-76-0-Q 

1-76-0-0/02-85-0-0 


*********************** 


Time  Failure 


HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

N/A 

0 . 00 

1.00 

0.0000 

26 

dur 

Path  no.  39  Path  Length  4 


.Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-0-E 

O  .  8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

4-66-0-E 

0.9528 

dur 

7 

3-57-0-A 

0.9738 

therm 

12 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

O.O 

0.200 

O.llO 

7 

11 

0,0 

0.897 

0.589 

8 

31 

68.1 

0.745 

0.446 

17 

Connecting 

Barrier 

HE  I 

Tbar 

4-82-0-E/1-'^6-0-Q 

N/A 

0 .00 

1-76-0-Q/4 -66-O-E 

N/A 

0 . 00 

4-66-0-E/3-57-0-A 

N/A 

0 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

l.OC 

0 . 0000 

15 

dur 

1 . 00 

0 . 0000 

7 

dur 

1 .00 

0 . 0000 

35 

dur 

Path  no.  40  Path  Length  4 


**  ** 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

O.O 

0.200 

O  .  110 

7 

11 

4-66-0-E 

0.9528 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

2-57-1-Q 

0 . 9706 

therm 

12 

54 . 8 

0.646 

0.376 

18 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0.00 

1.00 

0 . 0000 

7 

dur 

4-66-0-E/2-57-1-Q 

N/A 

0 . 00 

1.00 

0 . 0000 

38 

dur 

C-63 


Pach  no.  41  Path  Lengcn 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-0-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

4-66'0-E 

0.9528 

dur 

7 

2-57-4-E 

0.9721 

therm 

12 

2-57-2-A 

0.9845 

therm 

52 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200 

0.110 

1 

11 

0 . 0 

0.097 

0.589 

e 

31 

40.4 

0.570 

0.409 

14 

0.0 

0.745 

0.446 

56 

60 

Connecting 


Barrier 

HEI 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/4-66-0-E 

N/A 

0 , 00 

4-66-0-E/2-57-4-E 

N/A 

0.00 

2-57-4-E/2-57-2-A 

N/A 

o 

o 

o 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1 . 00 

0 . 0000 

15 

dur 

1.00 

0.0000 

7 

dur 

1.00 

0.0000 

35 

dur 

1.00 

0.0000 

59 

dur 

*************************** 


Path  no.  42  Path  Length  5 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-O-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8052 

therm 

5 

4-66-0-E 

0.9528 

dur 

7 

2-57-4-E 

0 . 9721 

therm 

12 

1-60-6B-A 

0 . 9845 

dur 

16 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200 

0.110 

7 

11 

0.0 

0 . 897 

0.589 

8 

31 

40.4 

0.570 

0.409 

14 

0.0 

0.745 

0.446 

17 

20 

Connecting 

Barrier 

HEI 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0 . 00 

1-76-0-Q/4-66-0-E 

N/A 

0 .00 

4-66-0-E/2-57-4-E 

N/A 

0 . 00 

2-57 -4 -E/1-60- 6B -A 

N/A 

0 . 00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0 . 0000 

15 

dur 

1 . 00 

0 . 0000 

7 

dur 

1.00 

0 . 0000 

35 

dur 

1 . 00 

0 . 0000 

24 

dur 

Path  no,  43  Path  Length  4 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-82-O-E  0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q  0.8852 

therm 

5 

0.0 

0.200 

0 . 110 

7 

11 

4-66-0-E  0.9528 

dur 

7 

0.0 

0 . 897 

0 . 589 

8 

31 

2-59-1-Q  0.9706 

therm 

12 

54 . 6 

0.646 

0.376 

17 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-B2-0-E/1-76-0-Q 

N/A 

0.00  1.00 

0.0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0.00  1.00 

0 . 0000 

7 

dur 

4-66-0-E/2-59-1-Q 

N/A 

0.00  1.00 

0.0000 

37 

dur 

Path  no.  44  Path  Length  4 


Compt 

ID 


Ign  EB 
Cum  L  Mode  Time 


Compt  Therm  Dur 
Fuel  I AM  I AM 


FRI  CBO 
Time 


C-64 


4-82-G-E 

C-8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

4-66-0-E 

0.9528 

dur 

7 

1-60-6A-A 

0.9738 

therm 

12 

5.4 

N/A 

N/A 

3 

0 .0 

0.200 

0.110 

7 

11 

0  .  C 

0.897 

0.589 

8 

31 

6  .2 

0.745 

0.446 

16 

18 

Connecting 


Barrier 

HEX 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0 .00 

1-76-0-Q/4-66-0-E 

N/A 

0.00 

4-66-0 -E/1 -6 0-6A-A 

N/A 

0.00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0 . 0000 

15 

dur 

1.00 

0.0000 

7 

dur 

1.00 

0 . 0000 

21 

dur 

S 


Path  no.  45  Path  Length  5 


.4 


***** 


Compt 

ID 

Cum  L 

Xgn 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRX 

Time 

CBO 

4-82-O-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

4-66-O-E 

0.9528 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

1-60-6A-A 

0.9738 

therm 

12 

6.2 

0.745 

0.446 

16 

18 

01-70-2-Q 

0,9813 

dur 

17 

15.4 

0.531 

0.286 

35 

Connecting 

Time 

Failure 

Barrier 

HEX 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76-0-C 

N/A 

0.00 

1.00 

0 . 0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0.00 

1 . 00 

0.0000 

7 

dur 

4-66-0-E/I -60-6A-A 

N/A 

0 . 00 

1 .00 

0 . 0000 

21 

dur 

1-60-6A-A/01-70-2-Q 

N/A 

0.00 

1.00 

0.0000 

28 

dur 

****♦***♦*»*****♦***♦* 

. . . . . . 

Path  no.  46  Path  Length  5 

Compt 

Ign 

EB  Compt 

Therm 

Dur 

FRX 

CBO 

ID  Cum  L 

Mode  Time  Fuel 

lAM 

lAM 

Time 

4-82-0-E  0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-C  0.8852 

therm 

5 

0.0 

0.200  0 

.  110 

7 

11 

4-66-0-E  0.9528 

dur 

7 

0.0 

0.897  0 

.  589 

8 

31 

i-60-6A-A  0.9738 

therm 

12 

6.2 

0.745  0 

.446 

16 

18 

1-60-6B-A  0.9855 

dur 

16 

0 . 0 

0.745  0 

1 .446 

17 

20 

Connecting 

Time 

Failure 

Barrier 

HEX  Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0 . 0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0.00 

1.00 

0 . 0000 

7 

dur 

4-66-0-E/1-60-6A-A 

N/A 

0.00 

1.00 

0.0000 

21 

dur 

1-60-6A-A/1-60-6B-A 

N/A 

0.00 

1 . 00 

0.0000 

16 

dur 

*********  ************ 

******* 

. . . . 

*  *  *  *  * 

*  ****** 

Path  no.  47  Path  Length  5 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRX  CBO 

ID  Cum  L 

Mode 

Time 

Fuel 

XAM 

lAM 

Time 

4-82-0-E  0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q  0.8852 

therm 

5 

0 . 0 

0.200 

0.110 

7 

11 

4-66-0-E  0.9528 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

1-60-6A-A  0.9738 

therm 

12 

6.2 

0,745 

0.446 

16 

18 

C-65 


-71-2-Q 


0.9818  therm  12 


34.2 


0.565  0.303 


17 


Connecting 


Barrier 

HE  I 

Tbar 

4-82-P-E/1-76-0-Q 

N/A 

0.00 

l-76<0-Q/4-66-0-E 

N/A 

0.00 

4-66-0-E/1-60-6A-A 

N/A 

0.00 

l-60-6A-A/l-71-2>Q 

N/A 

0.00 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0 . 0000 

15 

dur 

1.00 

0 . 0000 

7 

dur 

1 . 00 

0.0000 

21 

dur 

1.00 

0.0000 

21 

dur 

*************************** 

Path  no.  48  Path  Length  4 


Compt 

ID 

Cum  L 

4-82-O-E 

0 . 8710 

1-76-0-Q 

0.8852 

4-66-0-E 

0.9528 

1-66-0-L 

0.9796 

EB  Compt  Therm 

Time  Fuel  lAM 


0  5.4  N/A 

0.200 
0.897 
0.657 


Dur 

lAM 

FRI 

Time 

CBO 

N/A 

3 

0.110 

7 

11 

0.589 

8 

31 

0.369 

30 

Mode 


orig 

therm  5  0.0 

dur  7  0.0 

dur  7  20.4 


Connecting 


Barrier 

HE  I 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

o.oo 

1-76-0-Q/4-66-0-E 

N/A 

0.00 

4-66-0-E/1-66-0-L 

N/A 

0.69 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0 . 0000 

15 

dur 

1.00 

0.0000 

7 

dur 

0.31 

0.0000 

54 

therm 

Path  no.  49 

Compt 

ID 

Path  Length  4 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 .8710 

orig 

0 

5.4 

N/A 

N/A 

3 

i-76-O-Q 

0 . 8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

4-66-0-E 

0.9528 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

1-71-2-Q 

0 . 9742 

therm 

12 

34.2 

0.565 

0.303 

17 

Connecting 


Barrier 

HE  I 

Tbar 

4-B2-0-E/1-76-0-Q 

N/A 

0.00 

l-76*0-Q/4-66-0-E 

N/A 

0.00 

4-66-0-E/1-71-2-Q 

N/A 

0.57 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0 . 0000 

15 

dur 

1.00 

0 . 0000 

7 

dur 

0.43 

-0.0000 

51 

therm 

Path  no.  50  Path  Length  4 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

ID 

Cum  L  Mode 

Time 

Fuel 

lAM 

lAM 

FRI  CBO 
Time 


4-82-0-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

4-66-0-E 

0.9528 

dur 

7 

1-74-2-Q 

0.9836 

th^m 

12 

Connecting 

Barrier 

HE  I 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/4-66-0-E 

N/A 

0 . 00 

5.4 

N/A 

N/A 

3 

0.0 

0  .200 

0.110 

7 

11 

0.0 

0.897 

0.589 

8 

31 

28.6 

0.680 

0.506 

Time 

Failure 

Dbar 

IBV 

Destroyed 

Type 

1.00 

0 . 0000 

15 

dur 

1.00 

0.0000 

7 

dur 

C-66 


4-66-0-E/1-74-2-Q 


fj/A  0.85  0.15  0.0000 


59 


therm 


Path  no.  51  Path  Length  4 


Compt 

ID 

Cum  L 

ign 

Mode 

EB 

Time 

4-82-0-E 

0.8710 

orig 

0 

1-76-0-0 

0.8852 

therm 

5 

4-66-0-E 

0.9528 

dur 

7 

1-77-1-A 

0.9751 

therm 

8 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200 

0.110 

7 

11 

0.0 

0.897 

0.589 

8 

31 

135.9 

0.531 

0.286 

35 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1 . 00 

0.0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0 . 00 

1.00 

0.0000 

7 

dur 

4-66-0-E/1-77-1-A 

N/A 

0.76 

0.24 

-0.0000 

56 

therm 

*********************** 

****** 

*************************** 

Path  no.  52  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

00 

to 

1 

o 

1 

m 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

o 

o 

0.200 

0.110 

7 

11 

4-66-O-E 

0.9528 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

1-77-2-L 

0 . 9817 

therm 

12 

51.2 

0.657 

0.369 

Connecting 

Barrier 

HE  I 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/4-66-0-E 

N/A 

0.00 

4-66-0-E/1-77-2-L 

N/A 

0.85 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

15 

dur 

1  .00 

0 . 0000 

7 

dur 

0.15 

0.0000 

59 

therm 

Path  no.  53  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-O-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0 . 0 

0.200 

0.110 

7 

11 

4-66-0-E 

0.9528 

dur 

7 

0,0 

0.897 

0.589 

8 

31 

1-77-3-L 

0.9793 

therm 

12 

57.9 

0.657 

0.369 

33 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0 . 00 

1.00 

0.0000 

7 

dur 

4-66-0-E/1-77-3-L 

N/A 

0.67 

0.33 

0.0000 

54 

therm 

Path  no.  54  Path  Length  4 


Compt  Ign  EB 

ID  Cum  L  Mode  Time 


Compt 

Therm 

Dur 

FRI 

CBO 

Fuel 

lAM 

lAM 

Time 

5.4 

N/A 

N/A 

3 

4-82-0-E 


0.8710  orig 


C-67 


l-Tfi-O-Q 

0.8852 

therm 

5 

4-66-0-E 

0 . 9528 

dur 

-7 

2-89-1-C 

0.9714 

dur 

8 

Connecting 

Barrier 

HEI  • 

Tbar 

4'82-0-E/1-76-0-Q 

N/A 

o 

o 

o 

l-76-0-Q/4-66-0'E 

N/A 

0.00 

4-66-0-E/2-89-1-C 

N/A 

0 . 00 

0.0 

0.200 

0.110 

7 

11 

0.0 

0.897 

0.589 

a 

31 

8.3 

0.655 

0.3  94 

9 

Dbar 

IBV 

Time 

Destroyed 

Failure 

'  Type 

1 . 00 

0 . 0000 

15 

dur 

1.00 

0.0000 

7 

dur 

1.00 

0 .0000 

28 

dur 

Path  no.  55  Path  Length  5 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

i-76-O-Q 

0.8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

4-66-0-E 

0.9528 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

2-89-1-C 

0.9714 

dur 

8 

38.3 

0.655 

0.394 

9 

4  -66-0-E 

0.9882 

dur 

7 

0.0 

0.897 

0.589 

8 

31 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1 . 00 

0.0000 

15 

dur 

1-76-0-Q/4-66-0-E 

N/A 

0 . 00 

1.00 

0.0000 

7 

dur 

4-66-0-E/2-89-1-C 

N/A 

0 . 00 

1 . 00 

0.0000 

28 

dur 

2-8.9-1-C/4-66-0-E 

132.8 

0.00 

1.00 

0.0000 

28 

dur 

Path  no.  56  Path  Length  3 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0 . 0 

0.200 

0 . 110 

7 

11 

l-6b-0-L 

0 . 9275 

dur 

7 

20.4 

0.657 

0.369 

30 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/l- 

76-0-0 

N/A 

0.00  1.00 

0.0000 

15 

dur 

1-76-0-0/1- 

66-0-L 

N/A 

0.00  1.00 

0 . 0000 

22 

dur 

Path  no.  57 

Compt 

ID 

Path  Length  4 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

1-66-0-L 

0 . 9275 

dur 

7 

20.4 

0.657 

0.369 

30 

01-68-1-L 

0.9829 

therm 

25 

71.1 

0.603 

0.344 

30 

Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0 . 00 

1.00 

0 . 0000 

15 

dur 

068 


C-69 


11 


4-02-O-E 

3.8710 

1-76-0-C 

: .8852 

1-66'0-L 

0.9275 

1-66-1-Q 

0.9693 

1-66-0-L 

0.9806 

orig 

0 

5.4 

therm 

5 

0 . 0 

dur 

7 

20.4 

dur 

12 

4.2 

dur 

7 

20.4 

N/A 

N/A 

3 

0.200 

0.110 

n 

0.657 

0.369 

30 

0.866 

0.576 

34 

0.657 

0.369 

30 

Connecting 

Barrier 

HE  I 

Tbar 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1-76-0-Q/1-66-0-L 

N/A 

0.00 

l-66-0-L/l*66-l-Q 

0.1 

0.00 

l-66-i-Q/l~66-0-L 

0 . 1 

0.00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1 . 00 

0 . 0000 

15 

dur 

1.00 

0.0000 

22 

dur 

1 . 00 

0.0000 

30 

dur 

1.00 

0 .0000 

30 

dur 

Path  no.  62  Path  Length  5 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

4-82-0-E 

0.8710 

orig 

0 

1-76-0-Q 

0.8852 

therm 

5 

1-66-0-L 

0.9275 

dur 

7 

1-66-1-Q 

0.9693 

dur 

12 

01-68-0-Q 

0 . 9866 

therm 

8 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

5.4 

N/A 

N/A 

3 

0.0 

0.200  ' 

0.110 

7 

11 

20.4 

0.657 

0.369 

30 

4.2 

0.866 

0.576 

34 

94 . 7 

0.565 

0.303 

13 

Connecting 


Barrier 

HE  I 

Tbar 

4-8'£«-0-E/l-76-0-Q 

N/A 

0,00 

1-76-0-Q/1-66-0-L 

N/A 

0.00 

1-66-0-L/1-66-1-Q 

0.1 

0.00 

1-66-1-Q/01-68-0-Q 

13  .4 

1.00 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

1.00 

0.0000 

15 

dur 

1.00 

0.0000 

22 

dur 

1 . 00 

0.0000 

30 

dur 

0.00 

0.0000 

therm 

Path  no.  63  Path  Length  3 


Compc 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-S 

0 .8710 

orig 

0 

5 .4 

N/A 

N/A 

3 

.-76-0-C 

3 .3852 

Lherm 

5 

0  .  c 

'  0.200 

0.110 

7 

11 

01-60-0A-L 

0 . 9850 

dur 

7 

30.5 

0 . 933 

0 . 870 

30 

Connecting  Time  Failure 


Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0 . 00 

1.00 

0 .0000 

15 

dur 

1-76-0- Q/ 01-60- OA- L 

N/A 

0 . 00 

1 .00 

0.0000 

22 

dur 

Path  no.  64  Path  Length  3 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-76-0-Q 

0.8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

01-74-1-L 

0.9774 

dur 

7 

34.4 

0.947 

0.803 

30 

Connecting 

Time 

Failure 

Barrier 

HE  I 

Tbar  Dbar 

IBV 

Destroyed 

Type 

C-70 


4-82-0-E/1-76-0-Q 

1-76-0-Q/01-74-1-L 


N/A  0.00  1.00  0.0000 

jj/A  0.00  1.00  0.0000 


Path  no.  65  Path  Length  4 


Cum  L  Mode  Time 


Compt  Therm 


4-82-O-E 

1-76-0-Q 

02-73-0-Q 

03-76-0-Q 


0.8710  orig  0 
0.8852  therm  5 
0.9587  therm  7 
0.9699  therm  7 


Connecting 

Barrier 

4-82-0-E/1'76-0'Q 

1-76-0-Q/02-73-0-Q 

02-73-0-Q/03-76-0-Q 


HEX 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

N/A 

0.00 

1.00 

0.0000 

17 

dur 

38.0 

1.00 

0.00 

0.0000 

therm 

Path  no.  66  Path  Length 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

l-76~0-Q 

0.8852 

therm 

5 

0.0 

0.200 

0.110 

7 

11 

03-76-0-Q 

0.9019 

therm 

7 

10.5 

0.272 

0 . 146 

9 

Connecting 

Barrier 


Time  Failure 


HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

N/A 

0.00 

1.00 

0 . 0000 

15 

dur 

N/A 

0.00 

1.00 

0 . 0000 

21 

dur 

***«««* 

Path  no.  67  Path  Length  4 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-O-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

l-76-0>Q 

0.8852 

therm 

5 

0.0 

0.200 

0 . 110 

7 

11 

1-80-1-Q 

0.9614 

dur 

7 

42.3 

1.000 

0.664 

30 

03-76-0-Q 

0.9719 

therm 

7 

10.5 

0.272 

0 . 146 

9 

Connecting 


Time  Failure 


Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-76-0-Q 

N/A 

0.00 

1.00 

0.0000 

15 

dur 

1-76-0-Q/1-80-1-Q 

N/A 

0.00 

1.00 

0 . 0000 

22 

dur 

1-80-1-Q/03-76-0-Q 

30.5 

1.00 

0.00 

0 . 0000 

therm 

Path  no.  68  Path  Length  2 


Compt 

ID 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

>-0-E 

0.8710  orig 

0 

5.4 

N/A 

N/A 

3 

C-71 


1-82-0-L  0.9875 

dur  5 

26.0 

0.933  0 

.870 

10 

Time 

Failure 

Connecting 

Barrier 

HE  I 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-82-0-L 

N/A 

0.53 

0.47 

-0 . 0000 

51 

***♦*♦**< 

r  *  **  * 1 

therm 

^  *  *  *  *  ■* 

Path  no.  69  Path  Length  2 

Compt 

Ign  EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID  Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E  0.8710 

orig  0 

5.4 

N/A 

N/A 

3 

1-85-2-Q  0.9296 

therm  5 

0 . 1 

0.620  C 

)  .454 

6 

8 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-85-2-Q 

N/A 

0,00 

1.00 

0.0000 

9 

dur 

Path  no.  70  Path  Length  3 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

I  Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5,4 

N/A 

N/A 

3 

1-85-2-C 

0 . 9296 

therm 

5 

0,1 

0.620 

0.454 

6 

8 

1-85-1-L 

0 . 9647 

dur 

6 

50 . 0 

0.803 

0.500 

17 

Connecting 

Time 

Failure 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/l- 

85-2-Q 

N/A 

0.00  1.00 

0.0000 

9 

dur 

1-85-2-Q/l- 

85'1-L 

N/A 

0.00  1.00 

0.0000 

11 

dur 

♦♦i********************************************************************* 

Path  no.  71  Path  Length  3 


Compt 

ID 

Cum  L 

Ign  EB 

Mode  Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-82-0-E 

0 . 8710 

orig 

0 

5,4 

N/A 

N/A 

3 

1-85-2-Q 

0 . 9296 

therm 

5 

0.1 

0.620 

0.454 

6 

8 

01-88-0-L 

0.9591 

dur 

6 

42.7 

0.730 

0.419 

17 

Connecting 

Time  Failure 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-82-0-E/1-85 

-2-0 

N/A 

0.00 

1.00 

0.0000 

9 

dur 

1-85-2-Q/01-88-0-L 

N/A 

0.00 

1.00 

0.0000 

12 

dur 

************* 

. . . 

. . . . ****** 

Path  no.  72 

Path  Length  ^2 

Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode  Time 

Fuel 

lAM 

lAM 

Time 

4-82-0-E 

0.8710 

orig 

0 

5.4 

N/A 

N/A 

3 

1-84-2-L 

0.9866 

dur 

3 

10 . 0 

0.955 

0.897 

7 

C-72 


he I  Tbar 


Connecting 

Barrier 


Dbar  IBV 


Time 

Destroyed 


4-82-0'E/1-B4-2-L 


N/A  0.00  1.00  0.0000 


Failure 

Type 


dur 


C-73 


WLB 

07/02/96 

MODEL  RUN  23-165 


PATH  OPTION  -  DETAIL  LEVEL  REPORT 
INFORMATION  ON  ALL  PATHS  FROM  4-12-0-E 
READINESS  CONDITION  .  YOKE 

CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  .  at  SEA 

RUN  TIME . 6  0  minutes 

COMMENTS . 

Ship  Visit  Baseline 
At  Sea 

* *********************************************************************** 

Path  no.  1  Path  Length  1 


Compt 

ID 

Ign 

Cum  L  Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-12-0-E 

0.9110  orig 

0 

20.2 

N/A 

N/A 

3 

Time  Failure 

HEI  Tbar  Dbar  IBV  Destroyed  Type 


*♦********■****■»**♦*****»****»**♦*********************'**************•**** 

Path  no.  2  Path  Length  2 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-12-0-E 

0 . 9110 

orig 

0 

20.2 

N/A 

N/A 

3 

1-12-3-Q 

0 . 9685 

therm 

16 

68 . 9 

0.646 

0.376 

27 

Connecting 

Barrier 


Connecting 

Barrier 

HEI 

Tbar 

Dbar 

IBV 

Time 

Destroyed 

Failure 

Type 

4-12-0-E/1-12-3-Q 

12.4 

1 . 00 

0 . 00 

0 . 0000 

therm 

************************************************************************ 

Path  no.  3  Path  Length  2 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-12-0-E 

0 . 9110 

orig 

0 

20.2 

N/A 

N/A 

3 

1-18-1-Q 

0 . 9621 

therm 

16 

52.4 

0.570 

0.409 

18 

i 

Connecting  Time 


Barrier 

HEI 

Tbar 

Dbar 

IBV 

Destroyed  Type 

4-12-0-E/1-18-1-Q 

11.9 

0 . 99 

0 . 00 

0 .0008 

therm 

Path  no.  4  Path  Length  2 


******** 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L  Mode 

Time 

Fuel 

lAM 

lAM 

Time 

C-74 


Time 


- 12  -  0  -  c. 
-18-2-C 


:.91X0  orig 
0.9462  therm  16 


20.2 

0.1 


N/A 

0.555 


N/A 
0.3  96 


17 


15 


Connecting 

Barrier 


Time  Failure 

HEI  Tbar  Dbar  IBV  Destroyed  Type 


4-12-0*E/l-18-2-Q 


460.6  0.00  1.00  0.0000 


22 


dur 


*♦**♦****♦*♦*******’**■*■'***■'**■■* 

Path  no .  5  Path  Length  5 


Compt 

ID 


Ign  EB 
Cum  L  Mode  Time 


4-12-0-E 

1-18-2-Q 

1-18-4-A 


Connecting 

Barrier 


Compt 

Fuel 


Therm 

lAM 


Dur 

lAM 


FRI 

Time 


CBO 


0.9110  orig  0 
0.9462  therm  16 
0.9702  therm  16 


4-12-0-E/l-i8-2-Q 
l-ia-2-Q/l-18-4~A 

Path  no.  6  Path  Length 


HEI 


4  6  0.6 
N/A 


20.2 

N/A 

N/A 

3 

0.1 

0.555  0 

.396 

17  19 

62.5 

0.745  0 

.446 

27 

Time 

Failure 

Tbar 

Dbar 

IBV 

Destroyed  Type 

0 . 00 

1 . 00 

0 .0000 

22 

dur 

0.00 

1.00 

0 . 0000 

26 

dur 

*************** 


Compt 

-  ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-i2-0-E 

0 . 9110 

orig 

0 

20.2 

N/A 

N/A 

3 

1-18-2-Q 

0 . 9462 

therm 

16 

0 . 1 

0.555 

0.396 

17 

19 

1-19-2-T 

0 . 9819 

dur 

16 

23.8 

1 . 000 

0.664 

33 

Connecting 

Barrier 


HEI 


-12-0-E/1-18-2-C 

-13-2-Q/1-19-2-T 


Time 


Failure 


Tbar 

Dbar 

IBV 

Destroyed 

Type 

0.00 

1.00 

0 . 0000 

22 

dur 

0 . 00 

1 . 00 

0 .0000 

26 

dur 

******** 


Path  no. 


Path  Length 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

CBO 

4-12-O-E 

0.9110 

orig 

0 

20.2 

N/A 

N/A 

3 

1-18-2-Q 

0 . 9462 

therm 

16 

0.1 

0 . 555 

0.396 

17 

19 

1-21-2-Q 

0.9664 

therm 

17 

61 . 9 

0.646 

0 . 376 

19 

Connecting 

Barrier 


4-12-0-E/1-18-2-Q  460.6 

1-18-2-Q/1-21-2-Q  N/A 


Time 


Failure 


Tbar 

Dbar 

IBV 

Destroyed 

Type 

0 . 00 

1.00 

0.0000 

22 

dur 

0.00 

1.00 

0.0000 

23 

dur 

************************************************************************ 

Path  no.  8  Path  Length  2 

Compt  Ign  EB  Compt  Therm  Dur  FRI  CBO 

XD  Cum  L  Mode  Time  Fuel  lAM  lAM  Time 


C-75 


4-12-0-E  0.9110 

1-18-4-A  0.9778 

orig  0 

therm  16 

20.2 

62.5 

N/A 

0.745 

N/A  3 

0.446  27 

Connecting 

Barrier 

HEI 

Tbar  Dbar 

IBV 

Time  Failure 

Destroyed  Type 

4  -12-0-E/1-18-4-A 

11.7 

0.98  0.00 

0 . 0019 

therm 

Path  no.  9  Path  Length  2 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

lAM 

Time 

4-12-O-E 

0 . 9110 

orig 

0 

20.2 

N/A 

N/A 

3 

2-21-1-A 

0 . 9773 

therm 

11 

99 . 1 

0.745 

0.446 

17 

Connecting 

Barrier 


HEI  Tbar  Dbar  IBV 


Time  Failure 
Destroyed  Type 


4 -12-0-E/2 “21 -1-A  41.7  1.00 


C.OO  0.0000 


therm 


Path  no.  10  Path  Length  2 


Compt 

Ign 

EB 

Compt 

Therm 

Dur 

FRI 

CBO 

ID 

Cum  L 

Mode 

Time 

Fuel 

lAM 

im 

Time 

o 

PI 

0 . 9110 

orig 

0 

20 . 2 

N/A 

N/A 

3 

2-21-2-Q 

0.9617 

therm 

11 

18.8 

0.570 

0.409 

13 

Connecting 

Barrier 


Time 

Failure 

HEI 

Tbar 

Dbar 

IBV 

Destroyed 

Type 

4-12-0-E/2-21-2-Q  27.0  1.00  0.00  0.0000 


therm 


C-76 


WLB 

07/02/96 

MODEL  RUN  23-166 


PATH  OPTION  -  DETAIL  LEVEL  REPORT 
INFORMATION  ON  ALL  PATHS  FROM  2-30-0-AA 
READINESS  CONDITION  ,  YOKE 


CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . worst 

ASSUMED  LOCATION.  .  -  at  SEA 

RUN  TIME . SO  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 

No  fire  paths  resulted  from  this  model  run 


C-77 


WLB 

07/02/96 

MODEL  RUN  23-167 


PATH  OPTION  -  DETAIL  LEVEL  REPORT 
INFORMATION  ON  ALL  PATHS  FROM  1-85-3-L 


READINESS  CONDITION  .  YOKE 

CONFIGURATION  ....  Passive,  Automatic,  and  Manual 

CASE . Worst 

ASSUMED  LOCATION.  .  -  at  SEA 

RUN  TIME . 6  0  minutes 

COMMENTS . 


Ship  Visit  Baseline 
At  Sea 


Path  no.  1  Path  Length  2 


Compt 

ID 

Cum  L 

Ign 

Mode 

EB 

Time 

Compt 

Fuel 

Therm 

lAM 

Dur 

lAM 

FRI 

Time 

1-85-3-L 

1-92-1-L 

0.6966 

0 . 9803 

orig 

therm 

0 

48 

57.6 

53.4 

N/A 

0 .803 

N/A 

0.500 

33 

Connecting 

Barrier 


Time  Failure 

HEI  Tbar  Dbar  IBV  Destroyed  Type 


1-85-3-L/1-92-1-L  3.0  0.33  0.00  0-2032 


therm 


C-78 


Appendix  D 

Preliminary  Baseline  Data  and  Results 

The  various  input  and  output  data  produced  in  the  performance  of  the  preliminary 
baseline  fire  safety  analysis  on  the  U.  S.  Coast  Guard  Seagoing  Buoy  Tender  replacement 
(WLB  (R))  class  of  cutter  using  SAFE  is  documented  in  this  Appendk.  Data  is  only 
presented  here  that  differs  fi-om  the  baseline  data  set  shown  in  Appendbc  B. 

The  following  is  an  index  of  the  tables  contained  in  this  appendbc. 

D.  1  Ventilation  Openings;  Area  and  Average  Height  D-2 

D.2  Barrier  Data  D-6 

D.3  Probability  of  Flame  Termination,  I,  A,  &  M  Values  D-50 

D.4  Fuel  Loads  D-54 

D.  5  Individual  Target  Output  Option  Results 

D.5.1  XRAY,  In-Port,  I,  A,  &  M  D-58 

D.5.2  XRAY, In-Port, I& A  D-59 

D.5.3  XRAY,  In-Port,  I  &  M  D-60 

D.5.4  XRAY,  In-Port,  I  D-61 

D.5.5  YOKE,  At  Sea,  I,  A,  &  M  D-62 

D.5.6  YOKE,  At  Sea,  I&  A  D-63 

D.5.7  YOKE,  At  Sea,  I  &  M  D-64 

D.5.8  YOKE,  At  Sea,  I  D-65 

D.5.9  YOKE,  In-Port,  I,  A,  &  M  D-66 

D.5. 10  YOKE,  In-Port,  I  &  A  D-67 

D.5.1 1  YOKE,  In-Port,  I  &  M  D-68 

D.5 . 12  YOKE,  In-Port,  I  D-69 


D-1 


Table  D.l  Ventilation  Openings:  Area  and  Average  Height 


02-69-2-Q 
02-75-1 -Q 


02-75-2-Q 


CUI=AR 

1-60-2-A 


2-57-2-A 


as 


1-102-2-A 

CUI=C 


2-89-1 -C 

01-27-0-C 

02-66-0-C 


03-56-0A-C 

03-56-0B-C 


03-66-01 -C 


CUNEM 

4-12-0-E 


1-6-2-A 


CUI=L1 


02-57-0-L 


02-57-1-L 


02-57-4-L 

CU*=L2 


01-57-2-L 


Compartment  Name 


(Cargo  Hold) 


CARGO  HOLD 


(Gear  Locker) 

CHAIN  LOCKER  SUMP 


CHAIN  LOCKER 


CHAIN  LOCKER 
CREW  LOCKER 


C.G.  LKRW/SINK 
C,G.  LKR 


FOUL  WEATHER  GEAR  LKR 


CG  LKRW/SINK 

PFD  &  SURVIVAL  SUIT  LOCKER 


PFD  &  SURVIVAL  SUIT  LOCKER 


(Refrigerated  Storage) 
CHILL  STRM 


FREEZE  STRM _ 

(Storeroom) 

SUPPLY  DEPT.  STOREROOM  NO.  2 
SUPPLY  DEPT  STOREROOM  NO.  1 
ENGINEER  STOREROOM 


SHIP  STORE 


BOATSWAIN  STOREROOM  NO.  1 
BOATSWAIN  STOREROOM  NO,  2 


ATON  STRM 

DRY  PROVISION  STOREROOM 


DRY  PROVISION  STOREROOM 


DECK  GEAR  STOREROOM _ 

(Ship  Control/Communications) 


ENGINEERING  CONTROL  CENTER 
BUOY  DECK  CONTROL  BOOTH 
RADIO  ROOM 


PILOT  HOUSE 

PILOT  HOUSE  (CHART  AREA) 


ELEX,  1C  &  GYRO  ROOM 


(Main  Propulsion  -  Mechanical) 
BOWTHRUSTER  MCHRY  ROOM 


MAIN  MACHINERY  ROOM 
STERN  THRUSTER  MACHRY  ROOM 


STEERING  GEAR  ROOM 


(Hazardous  Material  Storage) 
FLAM.  LIQ,  STOREROOM 


(Senior  Officer's  Cabin) 
CO  CABIN 
CO  SR 


XO  SR _ 

(Officer/CPO  Quarters) 


CPO  SR 


CPO  SR 
CREW  SR 
CPO  SR 
CREW  SR 
CREW  SR 


CREW  SR 


Table  D.l  Ventilation  Openings:  Area  and  Average  Height 


Preliminary  Baseline 


Compartment  Name 

Total  Area 
(In2) 

Avg.Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

02-63-2-L 

OFFICER  SR 

588 

8 

540 

28 

02-69-1 -L 

OFFICER  SR 

588 

8 

540 

28 

1-85-1-L 

1-85-3-L 


1>85-4-L 

1-92-1-L 


1-92-2-L 

1-96-0-L 


CUI=LL 

1-66-0~L 


1-77-2-L 

1-77-3-L 


01 -60-1 -L 


CUI=LM 
01 -68-1 -L 


2-21 -0-L 
2-36-1 -L 


2-39-1 -L 
2-48-1 -L 


2-53-1 -L 
2-57-0-L 


1-12-1A-L 
1-12-1 B-L 


1-15-1-L 


1-21-1-1 

1-21-3-L 


1-57-2-L 

1-59-2-L 


1-66-2-L 

1-82-0-L 


01-60-0A-L 

01-60-0B-L 


m 


rsaaa 


1-57-0-L 

1-57-4-Q 


1-60-1-L 

1i.82-1-L“ 


OFFICER  SR _ 

(Crews  Berthing) 


CREW  SR  _ 

CREW  SR 


CREW  SR _ 

CREW  SR 


CREW  SR _ _ 

CREW  SR 


(Wardroom/Mess/Lounge  Areas) 
CREW  MESS 


CPO  MESS  &  LOUNGE 
CREW  LOUNGE 


WARDROOM  MESSROOM  &  LOUNGE 
(Medical/Dental  Spaces) 

MEDICAL  TREATMENT  ROOM 


(Passageway/StaircaseA^estibule) 

PASSAGE 


PASSAGE _ _ 

PASSAGE 


PASSAGE _ 

PASSAGE _ 

VESTIBULE _ 

PASSAGE _ 

PASSAGE 

PASSAGE 


COMPANIONWAY 


VESTIBULE _ 

COMPANIONWAY 


PASSAGE _ 

COMPANIONWAY 


COMPANIONWAY _ 

PASSAGE 


COMPANIONWAY 

PASSAGE 


PASSAGE _ 

PASSAGE 


PASSAGE _ 

PASSAGE _ 

PASSAGE 


PASSAGE _ 

COMPANIONWAY 


PASSAGE  _ 

PASSAGE 


PASSAGE _ 

COMPANIONWAY 


COMPANIONWAY _ 

(Sanitary  Spaces) 


DECKWR&WC 
CHANGE  ROOM 


GALLEY  WR&WC _ 

CREWWR,  WC&SH 


D-3 


Table  D.l  Ventilation  Openings:  Area  and  Average  Height 


Preliminary  Baseline 

Ship  Visit 

Plan  ID 

Compartment  Name 

Total  Area 
(In2) 

Avg.Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

1-82-3-L 

CREWWR,  WC&SH 

617 

9 

484 

10 

1-82-4-L 

CREWWR.  WC&SH 

517 

9 

484 

10 

1-96-1-L 

CREWWR.  WC&SH 

517 

9 

484 

10 

1-97-4-L 

CREWWR.  WC&SH 

517 

9 

484 

10 

CREWWR.  WC&SH 


CPOWR.  WC,  SH 


9 

9 


CPOWR.  WC.  SH 

MEDICAL  TREATMENT  WR.  WC  &  SH 


9 

9 


EQEiEBSH 

CREWWR,  WC&SH 

517 

CREWWR,  WC&SH 

517 

02-57-2-L 

XOWR.  WC,  SH 

517 

02-63-1 -L 

COWR.WC,  SH 

517 

02-66-1 -L 

OFFICER  WR.WC,  SH 

517 

OFFICER  WR,  WC,  SH 

517 

OFFICER  WR,  WC.  SH 

517 

03-66-0-L 

DECKWR&WC 

517 

CUI=QA 

(Aux  Machinery  Spaces) 

4-82-0-E 

AUXILIARY  MACHINERY  ROOM 

748 

2-21 -2-Q 

POTABLE  WATER  PUMP  ROOM 

61 

2-48-2-E 

SOR  PUMP  ROOM 

61 

2-49-0-E 

SOR  MACHINERY  ROOM 

61 

2-57-4-E 

WATER  SUPPLY  EQPT  ROOM 

307 

1-18-1-Q 

D.C.  REPAIR  LKR  NO.  1 

61 

1-18-2-Q 

AFFF  STA. 

246 

1-74-2-Q 

DC  REPAIR  LKR  NO.  2 

36 

1-85-2-Q 

AFFF  STA. 

61 

CUI=QE 

(Emergency  Aux  Generator  Spaces) 

01 -78-1 -F 

EMERGENCY  GEN  SERVICE  TK 

0 

01-78-3-E 

EMERGENCY  GENERATOR  ROOM 

226 

CUI=QF 

(Fan  Room) 

1-97-2-Q 

FAN  ROOM 

192 

02-73-0-Q 

FAN  ROOM 

192 

(Galley/Pantry/Scullery) 

GALLEY 

486 

1-66-1-Q 

GALLEY  ANNEX  , 

486 

1-66-3-Q 

SCULLERY 

96 

01-57-0-Q 

WARD  ROOM  PANTRY 

486 

02-85-0-Q 

INCINERATOR  ROOM 

246 

CUI=QL 

(Laundry) 

1-105-2-Q 

LAUNDRY 

540 

CUI=QO 

(Office  Spaces) 

IQQglB 

ENG  LOG  OFFICE  &  DC  CENTRAL 

342 

SHIP  OFFICE 

342 

CUI=QS 

(Shops) 

2-57-1 -Q 

MACHINE  SHOP 

307 

ELEC/ELEX  WORKSHOP  &  STORERM 

307 

BOATSWAIN  SHOP 

307 

1-21 -2-Q 

ATON  SHOP 

540 

CUI=TH 

(Trunks/Hoists/Dumbwaiters) 

3-23-O-Q 

ICRANE  PEDESTAL  I 

I  I 

10 

10 

1-19-2-T  ESC  TRUNK _ 

1  -57-3-Q  DUMBWAITER  TRUNK 
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Table  D.l  Ventilation  Openings:  Area  and  Average  Height 


Preliminary  Baseline 

Ship  Visit 

Plan  ID 

Compartment  Name 

Total  Area 
(In2) 

Avg.Height 

(In.) 

Total  Area 
(In2) 

Avg.Height 

(In.) 

VENT  PLENUM 

10 

1 

10 

1 

(Stacks/Engine  Uptakes) 

1-76-0-Q 

MMR  (UPTAKE) 

1296 

48 

48 

03-76-0-Q 

STACK 

1296 

48 

48 

QIISHH 

(Voids/Cofferdams) 

VOID 

0 

0 

0 

0 

4-37-2-V 

VOID 

0 

0 

d 

0 

4-39-0-V 

VOID 

0 

0 

0 

0 

4-39-OA-V 

VOID 

0 

0 

0 

0 

4-39-OC-V 

VOID 

0 

0 

0 

0 

3-51 -0-V 

VOID 

0 

0 

0 

0 

2-39-0-V 

COFFERDAM 

0 

0 

0 

0 

2-39-2-V 

VOID 

0 

0 

0 

0 

2-48-0-V 

COFFERDAM 

0 

0 

0 

0 

CUI=W 

(Water  Tank  (empty)) 

4-21 -OA-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-21 -OB-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-21 -OC-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-30-3-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-30-4-W 

SW  BALLAST  TANK 

6 

0 

0 

0 

4-48-OA-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-48-OB-W 

SW  BALLAST  TANK 

0 

0 

d 

0 

4-48-OC-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-57-OA-W 

SW  BALLAST  TANK 

0 

0 

0 

4-57-OB-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-57-OC-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-80-0-W 

SEA  BAY 

0 

0 

0 

0 

4-0-0-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4.6-OA-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-6-OB-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

4-6-OC-W 

SW  BALLAST  TANK 

0 

0 

0 

0 

2-25-1 -WW 

POTABLE  WATER  (CARGO) 

0 

0 

_ ^ 

2-25-2-W 

POTABLE  WATER  (SHIP) 

0 

I _ ° 

0 

0 

Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


<2>  <3> 


4-12-0-E 
4-1 7-1 -F 
4-17-1-F 
4-17-2-V 


(none) 

(none) 

(none) 

(none) 

(none) 

(none) 


(none) 

4-17-1-F 


4-17-2-V 

4-17-4-F 

2-1 3-1 -F 

2-13-2-F 

1-12-1A-L 

1-12-2-M 


1-12-3-Q 

1-15-1-L 

1-18-1-Q 

1-18-2-Q 

1-18-4-A 

1-19-2-T 

4-17-2-V 

4-12-0-E 


Compartment  Name 

Adjacent  Compartment 


BOWTHRUSTER  MCHRY  ROOM 

FUEL  TANK 


FUEL TANK 


_ FUEL TANK 

_ FUEL  TANK 

_ SW  BALUVSTTANK 

SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

HYD  OIL  STG  TANK 


_ HPU  RESERVOIR 

HPU  RESERVOIR 


_ HPU  RESERVOIR 

HPU  RESERVOIR 


_ HPU  RESERVOIR 

HPU  RESERVOIR 


HPU  RESERVOIR 


_ HPU  RESERVOIR 

_ PASSAGE 

SUPPLY  DEPT  STOREROO 
POTABLE  WATER  PUMP  R 


(weather  bulkhead) 
(weather  bulkhead) 


(weather  bulkhead) 
(weather  bulkhead) 


(weather  bulkhead) 
(weather  bulkhead) 


_ (weather  bulkhead) 

FUEL TANK 


FUEL TANK 


HPU  RESERVOIR 
HPU  RESERVOIR 


_ PASSAGE 

ARMORY 


BOATSWAIN  SHOP 
COMPANIONWAY 
D.C.  REPAIR  LKR  NO. 

_ AFFF  STA. 

_ ATON  STRM 

ESC  TRUNK 


BOWTHRUSTER  MCHRY  RO 


Preliminary  Baseline  Barrier 
Materials 


(CUI  =  V) 
S3U 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


4-17-4>F 

4-17-4-F 

4>21>0B-W 

3- 21 >0>L 

4- 12-0-E 
4-21 -OA-W 
4-17^-F 
4-17-4-F 


4-21 -OB-W 
4-21 -OB-W 


4-30-2-F 
4-30-2-F 
4-30-4.W 
4-30-4-W 
3-21 -0-L 

3- 25-2-M 
(none) 
(none) 

2- 21 -2-Q 

4- 21 -OB-W 
4-1 7-1 -F 
4-17-2-V 
4-17-4-F 
4-21 -OA-W 
4-21 -OA-W 
4-21 -OC-W 
4-21 -OC-W 
4-30-0-F 

3- 21-0-L 
3-23-0-Q 
3-25-1 -M 


3- 25-2-M 

4- 21 -OC-W 
4-1 7-1 -F 
4-1 7-1 -F 
4-21 -OB-W 
4-21 -OB-W 
4-30-1 -F 
4-30-1 -F 
4-30-3-W 


Compartment  Name 

Adjacent  Compartment 


BOWTHRUSTER  MCHRY  RO 


_ FUEL TANK 

FUEL TANK 


_  FUEL  TANK 

FUEL TANK 


_ SW  BALLAST  TANK 

PASSAGE 


_ BOWTHRUSTER  MCHRY  RO 

SW  BALLAST  TANK 


_ FUEL TANK 

FUEL TANK 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


_ FUEL TANK 

FUEL TANK 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


PASSAGE 


_ MAGAZINE  NO.  2 

(weather  bulkhead) 


_  (weather  bulkhead) 

POTABLE  WATER  PUMP  R 


SW  BALLAST  TANK _ 

FUEL TANK 


_ VOID 

FUEL TANK 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

_ FUEL TANK 

PASSAGE 


_ CRANE  PEDESTAL 

MAGAZINE  NO.  1 


MAGAZINE  NO.  2 


Preliminary  Baseline  Barrier 
Materials 


SW  BALLAST  TANK 


S3U 

4-30-3-W 

S31 

3-21-0-L 

S3U 

3-25-1 -M 

_ FUEL TANK 

FUEL TANK 


SW  BALLAST  TANK 
SW  BALLAST  TANK 
FUEL TANK 


_ FUEL TANK 

SW  BALLAST  TANK 


SW  BALLAST  TANK 
PASSAGE 


MAGAZINE  NO.  1 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Preliml 

nary  Baselini 
Materials 

9  Barrier 

<1> 

<2> 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

\wmsaim 

S5U 

(none) 

(weather  bulkhead) 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

S4U 

2.21-0-L 

PASSAGE 

S4U 

S4U 

2-21-1-A 

SUPPLY  DEPT  STOREROO 

S4U 

ESSSSSH 

SW  BALLAST  TANK 

(CUI«W) 

■sm 

S3U 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

4-21-OC-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

■BOH 

FUEL TANK 

S3U 

S3U 

S3U 

ffijSQI 

FUEL TANK 

S3U 

■■■1 

HIIBI 

HOB 

S3U 

4-39-OC-V 

VOID 

mm 

mm 

(none) 

(weather  bulkhead) 

■Em 

(none) 

(weather  bulkhead) 

S2U 

mm 

(none) 

(weather  bulkhead) 

S2U 

■yH 

S4U 

CARGO  HOLD 

S4U 

S4U 

PASSAGE 

S4U 

SW  BALLAST  TANK 

(CUI  =  W) 

S3U 

4-21-OA-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

mmm 

FUEL TANK 

S3U 

4-30-2-F 

FUEL TANK 

S3U 

H^SH 

ii^^ii 

4-39-OA-V 

VOID 

S3U 

S3U 

jmm 

HISSI 

■[SB 

■Hlflllll 

(none) 

(weather  bulkhead) 

S3U 

HEusH 

(none) 

(weather  bulkhead) 

S2U 

■IRQH 

S5U 

(none) 

(weather  bulkhead) 

S3U 

S4U 

2-30-0-AA 

CARGO  HOLD 

S4U 

4-37-2-V 

VOID 

(CUI  =  V) 

S3U 

WEm 

4-30-0-F 

FUEL TANK 

S3U 

S3U 

HH 

4-30-0-F 

FUEL  TANK 

S3U 

S3U 

S3U 

4-30-0-F 

FUEL TANK 

S3U 

S3U 

S3U 

4-30-0-F 

FUEL TANK 

S3U 

[WiM 

S3U 

S3U 

4-30-0-F 

FUEL TANK 

S3U 

S3U 

S3U 

4-30-0-F 

FUEL TANK 

S3U 

■LH 

S3U 

S3U 

4-39-0-V 

VOID 

11^^91 

Kg 

S3U 

S3U 

3-39-0-FF 

SORTANK 

9^09 

99^1 

S4U 

■IB 

2-30-0-AA 

CARGO  HOLD 

S4U 

^9 

4-39-0-V 

VOID 

(CUI  =  V) 

— 

4-30-0-F 

FUEL TANK 

S3U 

S3U 

S3U 

K1!H 

4-30-0-F 

FUEL TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-30-1 -F 

FUEL TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-30-2-F 

FUEL TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-37-2-V 

VOID 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-48-OA-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

S2I 

4-48-OB-W 

SW  BALLAST  TANK 

S2I 

S3U 

S3U 

S3U 

S3U 

S3U 

4-48-OC-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

S5U 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

S5U 
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3~48-2>F 
3-51 -0-V 

3- 54-0-F 
448-OC-W 

4- 39-0-V 
4-48-OB-W 
4-57-OOW 
4-57-OC-W 


4-39-OC-V 
3-48-1 -F 


(none) 

(none) 


(none) 

(none) 

2-48-1-L 

2-50-1 -A 

4-57-OA-W 

4-48-OA-W 

4-48-OA-W 

4-48-OB-W 

4-57-OB-W 


4-60-2-F 


Compartment  Name 

Adjacent  Compartment 


SORTANK 


VOID 


_  VOID 

SW  BALLAST  TANK _ 

_ VOID 

SW  BALLAST  TANK* 
SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

VOID 


_  FUEL  tank] 

(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

SOR  PUMP  ROOM 


SW  BALLAST  TANK _ 

VOID 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

CARGO  FUEL  TANK 


FUEL TANK 


_ _ FUEL  TANK 

' _ VOID 

' _ FUEL  OIL  OVFL  TANK 

SW  BALLAST  TANK _ 

VOID 

_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


_  VOID 

FUEL TANK 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 
PASSAGE 

” _ ENGINEER  STOREROOM 

~  SW  BALLAST  TANK _ 

_ SW  BALLAST  TANK 

~ _ SW  BALLAST  TANK 

SW  BALLAST  TAf^ 

_ SW  BALLAST  TANK 

OILY  WATER  TANK 


Preliminary  Baseline  Barrier 
Materials 


S4U 

(CUI  =  W) 


S3U 

000 


S3U 

S3U 


S3U 

S3U 


S2U 

S3U 


S3U 

S3U 


S4U 

S4U 


(CUt  =  W) 
S3U 


S3U 

$3U 

S3U 

S3U 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


<1>  <2>  <3> 


4-66-0-E 

4-66-0-E 


3-48-2-F 

3-57-0-A 


3-62-2-F 


3-62-2-F 

(none) 


(none) 

(none) 


3-62-2-F 

2-57-2-A 


2>57^-E 

4-57-OB-W 


448-OB-W 

4-57-OA.W 


4-57>0C-W 
4-60-1 -F 


4-60-2-F 

3-57-0-A 


4-57-OC-W 

4-48-OB-W 


S3U 

S3I 

4-57-OA-W 

S3U 

S3I 

4-57-OC-W 

S3U 

S3I 

4-57-OC-W 

S3U 

83! 

4-60-1-F 

S3U 

S3I 

4-60-2-F 

S2U 

4-71 -0-F 

Compartment  Name 

Adjacent  Compartment 


_ MAIN  MACHINERY  ROOM 

MAIN  MACHINERY  ROOM 


_ FUEL  TANK 

SUPPLY  DEPT.  STORERO 


_ FUEL  SERVICE  TANK 

FUEL  SERVICE  TANK 


(weather  bulkhead) 


(weather  bulkhead) 


(weather  bulkhead) 


_ _ FUEL  SERVICE  TANK 

SHIP  STORE 


_ WATER  SUPPLY  EQPT  RO 

SW  BALLAST  TANK 


_ _ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

LO  DRAIN  TANK 


_ OILY  WATER  TANK 

_ SUPPLY  DEPT.  STORERO 

SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


_ SW  BALLAST  TANK 

SW  BALLAST  TANK 


SW  BALLAST  TANK 


LO  DRAIN  TANK 


MAIN  MACHINERY  ROOM 


_ MAIN  MACHINERY  ROOM 

FUEL TANK 


_ SUPPLY  DEPT.  STORERO 

FUEL  SERVICE  TANK 


_ FUEL  SERVICE  TANK 

(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ FUEL  SERVICE  TANK 

PASSAGE 


_ MACHINE  SHOP 

ELEC/ELEX  WORKSHOP  & 


MAIN  MACHINERY  ROOM _ 

_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

_ LO  DRAIN  TANK 

_ OILY  WATER  TANK 

WASTE  OIL  TANK 


Preliminary  Baseline  Barrier 
Materials 


<2>  I  <3> 


_ ^ 

S3 


S3U 


S2U 

SSI 


S4U 

S4U 


S4U 

S4U 


(CUI «  EM) 
S3I 


SSI 

SSI 

SSI 

SSI 

SSI 

S2U 


S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S2U 
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Ship  Visit  Barrier  Materials 


Plan  ID 


<1> 


<2> 


<3> 


Compartment  Name 

Adjacent  Compartment| 


Preliminary  Baseline  Barrier 
Materials 


<1> 


<2> 


<3> 


S2I 


S2U 


4-71 -0-F 


WASTE  OIL  TANK 


S2U 


S2U 


S21 


S2U 


4-71-0-F 


WASTE  OIL  TANK 


S2U 


S2U 


S2I 


S2U 


4-71-0-F 


WASTE  OIL  TANK 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


S2I 

S2I 


4-80-0-W 


4-80-0-W 


S2I 


4-80-0-W 


S2I 


4-80-0-W 


S2I 


4-80-0-W 


S2I 

S2l 


4-80-0-W 


4-80-0-W 


SEA  BAY 


S2I 


SEA  BAY 


S2I 


SEA  BAY 


S2I 


SEA  BAY 


S2I 


SEA  BAY! 


S2I 


SEA  BAY 


S21 


SEA  BAY 


S2I 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


$31 


S3U 


S3I 


4-82-0-E 


AUXILIARY  MACHINERY 


S3U 


S3U 


S3U 


S31 


S3I 


$31 


$31 


S3I 


S3I 


S31 


S3I 


S3! 


S3I 


S3l 


S3I 


S2I 


S2I 


S2I 


S2I 


S2I 


S2I 


S2I 


S21 


S2I 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S5U 

S5U 

S5U 


S5U 


S5U 

S5U 

S5U 


S5U 


S5U 


S3I 


4-82-0-E 


$31 


4-82-0-E 


S31 


4-82-0-E 


S3U 


3-57-0-A 


S3U 


3-61 -1-F 


S3U 


3-62-2-F 


S3I 


2-57-0-L 


S3U 


2-57-1 -Q 


S3U 


2-57-4-E 


S31 


2-59-1 -Q 


S3U 


2-89-1 -C 


S3U 


2-89-1 -C 


(none) 


(none) 


(none) 


(none) 


(none) 


(none) 


(none) 


(none) 


(none) 


AUXILIARY  MACHINERY 


S3U 


AUXILIARY  MACHINERY 


S3U 


AUXILIARY  MACHINERY! 


S3U 


SUPPLY  DEPT.  STORERO 


831 


FUEL  SERVICE  TANK 


831 


FUEL  SERVICE  TANK 


831 


PASSAGE 


S3U 


MACHINE  SHOP 


S3U 


WATER  SUPPLY  EQPT  RO 


S3U 


ELEC/ELEX  WORKSHOP  & 


S3U 


ENGINEERING  CONTROL 


S3U 


ENGINEERING  CONTROL* 


S3U 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S2I 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


S3I 

S31 


S5U 


S5U 


S5U 


S5U 


S5U 


S5U 


S5U 


S5U 


S5U 


S2I 


S2I 


S4U 


S4U 


S4U 


S4I 


S4i 


S5U 


S5U 


(none) 


(none) 


4-71-0-F 


4-80-0-W 


2-89-1 -C 


1-60-6A-A 


1-66-0-L 


(weather  bulkhead) 


S2I 


(weather  bulkhead) 


S21 


WASTE  OIL  TANK 


S4U 


SEA  BAY! 


S4U 


ENGINEERING  CONTROL 


S4U 


DRY  PROVISION  STORER 


S4I 


CREW  MESS 


S4I 


S5U 


S5U 


S4I 


S41 


S4I 


1-66-1-Q 


1-66-2-L 


1-66-3-Q 


GALLEY  ANNEX 


841 


COMPANIONWAY 


S4I 


SCULLERY 


S4I 


S4i 


S4I 


000 


1-71-2-Q 


1-74-2-Q 


1-76-0-Q 


ENG  LOG  OFFICE  &  DC 


S4I 


DC  REPAIR  LKR  NO.  2 


S4I 


MMR  (UPTAKE) 


000 


S4i 


1-77-1 -A 


CREW  LOCKER! 


S4I 
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Ship  Visit  Barrier  Materials 


<1> 


1-77-2-L 

1-77-3-L 


(none) 

(none) 


(none) 

(none) 

(none) 


(none) 

(none) 


(none) 

(none) 

(none) 

1-76-0-Q 


1-82-0-L 
1-82-M 
1-82-2-Q 
1-82-3-L 
1  >82-4-1 
1-84-2-L 
1-85-1-L 


Compartment  Name 

Adjacent  Compartment 


_ CPO  MESS  &  LOUNGE 

CREW  LOUNGE 


_ VENT  PLENUM 

SEA  BAY _ 

MAIN  MACHINERY  ROOM 


MAIN  MACHINERY  ROOM 


_ MAIN  MACHINERY  ROOM 

MAIN  MACHINERY  ROOM 


MAIN  MACHINERY  ROOM 


_ MAIN  MACHINERY  ROOM 

_ MAIN  MACHINERY  ROOM 

AUXILIARY  MACHINERY 


MAIN  MACHINERY  ROOM 


AUXILIARY  MACHINERY  ROOM 

_ MAIN  MACHINERY  ROOM 

_ MAIN  MACHINERY  ROOM 

_ MAIN  MACHINERY  ROOM 

_ MAIN  MACHINERY  ROOM 

_ SEA  BAY 

_ STERN  THRUSTER  MACHR 

_ STERN  THRUSTER  MACHR 

STERN  THRUSTER  MACHR 


ENGINEERING  CONTROL 


_ _ MMR  (UPTAKE) 

PASSAGE 


CREWWR.WC&SH 


_  CREW  SR 

_ AFFF  STA. 

(weather  bulkhead) 


(weather  bulkhead) 

_ (weather  bulkhead) 

(weather  bulkhead) 


(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 
(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 
MMR  (UPTAKE) 


_ PASSAGE 

_ CREWWR,  WC&SH 

_ C.G.  LKRW/SINK 

_ CREWWR,  WC&SH 

_ CREWWR,  WC&SH 

_ COMPANIONWAY 

CREW  SR 


Preliminary  Baseline  Barrier 
Materials 
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Ship  Visit  Barrier  Materials 


<1>  <2>  <3> 


Plan  ID  Compartment  Name 

Adjacent  CompartmentI 


1-85-2-Q  AFFF  STA. 

1.85-3-L  CREWSRI 


1-85-4-L  _ CREW  SR 

4-92-0-E  STERN  THRUSTER  MACHRY  ROOM 

4-82-0-E  AUXILIARY  MACHINERY 

4-82-0-E  AUXILIARY  MACHINERYI 

4-82-0-E  AUXILIARY  MACHINERY 

(none)  _ (weather  bulkhead) 

(none)  _  (weather  bulkhead)] 

(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  (weather  bulkhead) 


(none)  (weather  bulkhead)! 


(none)  _  (weather  bulkhead) 

(none)  (weather  bulkhead) 

(none)  _  (weather  bulkhead) 

(none)  _  (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  (weather  bulkhead) 


(none)  _ (weather  bulkhead) 

(none)  _  (weather  bulkhead) 

(none)  (weather  bulkhead) 

(none)  _  (weather  bulkhead) 

1-92-0-L  PASSAGE 

1-92-1-L  _ CREW  SR 

V92.2-L  _  CREW  SR 

1-96-0-L  _ CREW  SR 

1- 96-1-L  CREWWR.WC&SH 

4-0-0-W  |sW  BALLAST  TANK 

_ CHAIN  LOCKER  SUMP 

_ SW  BALLAST  TANK 

_ SW  BALLAST  TANK 

4-6-OC-W  SW  BALLAST  TANK 

4-6-OC-W  SW  BALLAST  TANK 

2- 6-1 -Q  _ CHAIN  LOCKER 

2-6-2-Q  CHAIN  LOCKER 

(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  _ (weather  bulkhead) 

(none)  (weather  bulkhead) 


Preliminaiy  Baseline  Barrier 
Materials 


_ ^ 

_ ^ 

S2 


S2I 


S4I 

S4I 


S4I 


S4I 

S4I 

(CUI=W) 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

S2I 

S2I 

$2I 

S2I 

S2U 

S2U 

S2U 

S2U 

S2U 

S2U 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Prelimir 

lary  Baseline 
Materials 

Barrier 

<1> 

<2> 

<3> 

<1> 

<2> 

<3> 

KB 

mmm 

(none) 

(weather  bulkhead) 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

S5U 

S4U 

1-0-0-A 

BOATSWAIN  STOREROOM 

lESH 

S4U 

(none) 

(weather  overhead) 

HBSB 

3-6-0-Q 

CHAIN  LOCKER  SUMP 

E3SEC1S 

S3U 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

Hl^Si 

S3U 

IIIIBIB 

S3U 

S3I 

4-6-OA-W 

SW  BALLAST  TANK 

IBIB 

S3U 

S3I 

4-6-OB-W 

SW  BALLAST  TANK 

SSI 

S3U 

S3I 

4-6-OC-W 

SW  BALLAST  TANK 

SSI 

SSU 

S4U 

2-6-1 -Q 

CHAIN  LOCKER 

S4U 

S4U 

CHAIN  LOCKER 

S4U 

ESSEESB 

SW  BALLAST  TANK 

n 

5 

o 

S3U 

mmm 

S3I 

4-12-O-E 

BOWTHRUSTER  MCHRY  RO 

S3U 

SSI 

S3U 

KH 

SSI 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

■BIB 

S3U 

SSI 

S3U 

IPPIIIH 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

SSU 

SSU 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

S3U 

S3U 

SSU 

S3I 

S3U 

CHAIN  LOCKER  SUMP 

S3U 

SSI 

000 

000 

Essm 

SW  BALLAST  TANK 

000 

000 

S3U 

S3U 

2-6-2-Q 

CHAIN  LOCKER 

S3U 

SSU 

S3U 

S3U 

2-10-0-F 

HYD  OIL  STG  TANK 

SSU 

S2U 

(none) 

(weather  bulkhead) 

hb 

bbi 

S2U 

(none) 

(weather  bulkhead) 

bbi 

S2I 

S5U 

(none) 

(weather  bulkhead) 

S2I 

SSU 

S4U 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

S4U 

4-6-OB-W 

SW  BALLAST  TANK 

II 

5 

o 

S3U 

S3U 

SSI 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S3U 

SSI 

S3I 

3-6-0-Q 

CHAIN  LOCKER  SUMP 

SSI 

000 

4.6-OA-W 

SW  BALLAST  TANK 

000 

000 

000 

4-6-OC-W 

SW  BALLAST  TANK 

000 

000 

S4U 

2-10-0-F 

HYD  OIL  STG  TANK 

S4U 

4-6-OC-W 

SW  BALLAST  TANK 

n 

5 

o 

S3U 

S3U 

SSI 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S3U 

SSU 

SSI 

S3U 

S3U 

SSI 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S3U 

SSU 

SSI 

S3U 

S3U 

S3U 

4.0-0-W 

SW  BALLAST  TANK 

S3U 

SSU 

SSU 

S3U 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANI? 

S3U 

SSU 

SSU 

S3! 

S3U 

3-6-0-Q 

CHAIN  LOCKER  SUMP 

S3U 

SSI 

000 

000 

4-6-OB-W 

SW  BALLAST  TANK 

000 

000 

S3U 

S3U 

2-6-1 -Q 

CHAIN  LOCKER 

S3U 

SSU 

S3U 

S3U 

2-10-0-F 

HYD  OIL  STG  TANK 

S3U 

SSU 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

SSU 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

SSU 

S2I 

S5U 

(none) 

(weather  bulkhead) 

S2i 

SSU 

S4U 

1-6-1 -A 

BOATSWAIN  STOREROOM 

S4U 

3-21 -0-L 

PASSAGE 

(CUI  =  LP) 

S3U 

S3U 

SSI 

4-1 7-1 -F 

FUEL  TANK 

SSI 

SSU 

SSU 

S3U 

S3U 

SSI 

4-17-2-V 

VOID 

SSI 

SSU 

SSU 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Prellmin 

ary  Baseline 
Materials 

Barrier 

<1> 

<2> 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

S3U 

S3U 

4-17-4-F 

FUEL  TANK 

S3I 

S3U 

S3U 

83! 

■gf 

4-21-OA-W 

SW  BALLAST  TANK 

S3I 

S3I 

mmM 

4-21 -OC-W 

SW  BALLAST  TANK 

I^^QB 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

hb 

■HUH 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

kb 

S3U 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

S3U 

S3U 

S3U 

3-25-1 -M 

MAGAZINE  NO.  1 

KUBI 

S3U 

■Rnpi 

S3U 

3-25-2-M 

MAGAZINE  NO.  2 

B^!BI 

kH 

— 

4-21 -OB-W 

SW  BALLAST  TANK 

S4U 

2-21-0-L 

PASSAGE 

S4U 

S4U 

2-21-2-Q 

POTABLE  WATER  PUMP  R 

S4U 

3-23-0-Q 

CRANE  PEDESTAL 

n 

3 

o 

S3U 

S3U 

3-21 -0-L 

PASSAGE 

S3U 

S3U 

S3U 

S3U 

3-21-0-L 

PASSAGE 

S3U 

S3U 

S3U 

3-21 -0-L 

PASSAGE 

hesdh 

S3U 

S3U 

3-25-1 -M 

MAGAZINE  NO.  1 

S3U 

MAGAZINE  NO.  1 

S3U 

I^^SB 

MAGAZINE  NO.  2 

S3U 

l^fli 

MAGAZINE  NO.  2 

S3U 

BiSB 

PASSAGE 

S3U 

S3U 

PASSAGE 

IIBfli 

S3U 

■sew 

PASSAGE 

BESBI 

BSH 

S3U 

S3I 

2-25-1 -WW 

POTABLE  WATER  (CARGO 

S3I 

S3I 

2-25-1 -WW 

POTABLE  WATER  (CARGO 

S3I 

S3U 

S3I 

2-25-2-W 

POTABLE  WATER  (SHIP) 

S3I 

S3U 

S3I 

2-25-2-W 

POTABLE  WATER  (SHIP) 

S3I 

S3U 

S3U 

S3I 

1-21-1-L 

VESTIBULE 

S3U 

S3U 

S3U 

S3I 

1-21-1-L 

VESTIBULE 

S3U 

S3U 

S3I 

1-21-2-Q 

ATON  SHOP 

S3U 

S3U 

S3U 

1-21-2-Q 

ATON  SHOP 

S3U 

S3U 

K!B 

(none) 

(weather  bulkhead) 

S3I 

S3U 

Hi 

(none) 

(weather  bulkhead) 

S3I 

S3U 

mmm 

(none) 

(weather  bulkhead) 

S3I 

S3U 

S41 

4-21 -OB-W 

SW  BALLAST  TANK 

S4I 

S4U 

01-27-0-C 

BUOY  DECK  CONTROL  BO 

S4U 

S4U 

(none) 

(weather  overhead) 

S4U 

4-39-OA-V 

VOID 

{CUI  =  V) 

S3U 

S3U 

S3U 

4-30-4-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-48-OA-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

3-39-0-FF 

SORTANK 

S3U 

S3U 

S2U 

S5U 

(none) 

(weather  bulkhead) 

S2U 

S5U 

S4U 

4-39-0-V 

VOID 

S4U 

S4U 

2-39-2-V 

VOID 

S4U 

4-39-OC-V 

VOID 

o 

c 

11 

< 

S3U 

S3U 

S3U 

4-30-3-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

4-48-OC-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Prellmlnaiy  Baseline  Barrier 
Materials 

<2> 

1  <3> 

<1> 

<2> 

<3> 

\msm 

■■■ 

mssm 

SORTANK 

S3U 

(weather  bulkhead) 

bb 

S5U 

S4U 

4-39-0-V 

VOID 

S4U 

S4U 

2-39-1 -L 

PASSAGE 

S4U 

3.51^-V 

VOID 

(CUI«V) 

,999H 

S3U 

ESE&S3^I 

CARGO  FUEL  TANK 

S3U 

9B99i 

FUEL TANK 

S3U 

MEM 

FUEL TANK 

S3U 

9BIH 

■I^SI 

3-54-0-F 

FUEL  OIL  OVFL  TANK 

S3U 

S3U 

S4U 

4^8-OB-W 

SW  BALLAST  TANK 

9^99 

S4U 

2-48-1-L 

PASSAGE 

9BIIH 

S4U 

2-49-0-E 

SOR  MACHINERY  ROOM 

S4U 

S4U 

2-53-1 -L 

VESTIBULE 

S4U 

ESZEIH 

SUPPLY  DEPT.  STOREROOM  NO.  2 

(CUI»AS) 

S3U 

S3U 

gi.iAy.iw 

SW  BALLAST  TANK 

S3I 

S3U 

S3U 

bh 

4-57-OC-W 

SW  BALLAST  TANK 

S31 

■991 

S3U 

S3U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

KS 

831 

S3U 

■R!]H 

3-54-O-F 

FUEL  OIL  OVFL  TANK 

9E!B 

9^39l 

S3U 

S3I 

3-61-1-F 

FUEL  SERVICE  TANK 

S31 

S3U 

S3U 

S3I 

3-62-2-F 

FUEL  SERVICE  TANK 

9Bi 

S4U 

4-57-OB-W 

SW  BALLAST  TANK 

S4I 

4-60-1 -F 

LO  DRAIN  TANK 

S4I 

S4I 

BSSEEH 

OILY  WATER  TANK 

S4I 

S4I 

PASSAGE 

S4U 

S4I 

ELEC/ELEX  WORKSHOP  & 

S4U 

CHAIN  LOCKER 

(CUI  =  AG) 

S3U 

S3U 

S3U 

SW  BALLAST  TANK 

S3U 

WBM 

S3U 

S3U 

4-6-OC-W 

SW  BALLAST  TANK 

S3U 

S3U 

2-6-2-Q 

CHAIN  LOCKER 

wmm 

S3U 

S3U 

2-10-0-F 

HYD  OIL  STG  TANK 

S3U 

S4U 

3-6-0-Q 

CHAIN  LOCKER  SUMP 

S4U 

1-6-1-A 

BOATSWAIN  STOREROOM 

9BSB 

S4U 

1-12-1 B-L 

PASSAGE 

S4U 

2-6-2-Q 

CHAIN  LOCKER 

(CUI  =  AG) 

S3U 

S3U 

S3U 

4-0-0-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

S3U 

4-6-OA-W 

SW  BALLAST  TANK 

S3U 

S3U 

S3U 

S3U 

2-6-1 -Q 

CHAIN  LOCKER 

S3U 

S3U 

S3U 

S3U 

2-10-0-F 

HYD  OIL  STG  TANK 

S3U 

S3U 

S4U 

3-6-O^Q 

CHAIN  LOCKER  SUMP 

S4U 

S4U 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

S4U 

2-21 -0-L 

PASSAGE 

(CUI  =  LP) 

S3U 

S3U 

S3U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S3U 

S3U 

S3U 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

S3U 

S3U 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

S3U 

S3U 

S3U 

S3U 

3-23-0-Q 

CRANE  PEDESTAL 

S3U 

S3U 

000 

000 

2-21-1 -A 

SUPPLY  DEPT  STOREROO 

000 

000 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


Plan  ID 


<1> 


<2> 


<3> 


Compartment  Name  ! 

Adjacent  Compartment 


Preliminary  Baseline 
Materials 


Barrier 


<1> 


<2> 


<3> 


S3U 


S3U 


S3U 


2-21 -2-Q 


POTABLE  WATER  PUMP  R 


S3U 


S3U 


S3I 


2-25-1 -WW 


POTABLE  WATER  (CARGO 


S3I 


S3U 


S3U 


S3U 


S3U 


S4U 


S3I 


2-25-1 -WW 


POTABLE  WATER  (CARGO 


S3I 


S3U 


S3I 


2-25-2-W 


POTABLE  WATER  (SHIP) 


S3i 


S3U 


S3U 


S3U 


2-30-0-AA 


CARGO  HOLD 


S3U 


S3U 


S3U 


4-21 -OC-W 


SW  BALLAST  TANK 


S4U 


S4U 


S4I 


3-21 -0-L 


PASSAGE 


S4U 


1-21-1-L 


VESTIBULE 


S4U 


S4I 


S4I 


1-21-2-Q 


ATOM  SHOP 


S4U 


1-21-3-L 


COMPANIONWAY 


S4U 


S4I 


(none) 


(weather  overhead) 


S4U 


2-2M-A 


SUPPLY  DEPT  STOREROOM  NO.  1 


(CUIbAS) 


S3U 


000 


S3U 


S3U 


S3U 


4-12-0-E 


BOWTHRUSTER  MCHRY  RO 


S3U 


S3U 


S3U 


000 


2-21 -0-L 


PASSAGE 


000 


000 


S3U 


S3U 


2-30-0-AA 


CARGO  HOLD 


S3U 


S3U 


S3U 


S21 


S4U 


S4I 


S4! 


S5U 


(none) 


(weather  bulkhead) 


S2I 


S5U 


4-21 -OC-W 


SW  BALLAST  TANK! 


S4U 


1-21-3-L 


COMPANIONWAY 


S4U 


(none) 


(weather  overhead) 


S4U 


S3U 


2-21 -2-Q 


POTABLE  WATER  PUMP  ROOM 


(CUI  B  QA) 


S3U 


S3U 


4-12-0-E 


BOWTHRUSTER  MCHRY  RO 


S3U 


S3U 


S3U 


S3U 


S3U 


S3U 


2-21 -0-L 


PASSAGE 


S3U 


S3U 


S3I 


2-25-2-W 


POTABLE  WATER  (SHIP) 


S3I 


S3U 


S3U 


S3U 


S3I 


2-25-2-W 


POTABLE  WATER  (SHIP) 


S3I 


S3U 


S3U 


S3U 


2-30-0-AA 


CARGO  HOLD 


S3U 


S3U 


S3U 


S2I 


S4U 


S5U 


(none) 


(weather  bulkhead) 


S2I 


S5U 


4-21-OA-W 


SW  BALLAST  TANK 


S4U 


S4U 


S4I 


S4I 


3-21 -0-L 


PASSAGE 


S4U 


1-21-2-Q 


ATON  SHOP 


S4U 


(none) 


(weather  overhead) 


S4U 


S3I 


2-25-1 -WW 


POTABLE  WATER  (CARGO) 


(CUI  =  W) 


S3U 


3-23-0-Q 


CRANE  PEDESTAL 


S3U 


S3I 


S3I 


S3I 


S3I 


S3U 


S3U 


3-23-0-Q 


CRANE  PEDESTAL 


S3U 


S3I 


S3U 


2-21 -0-L 


PASSAGE 


S3U 


S3I 


S3U 


2-21 -0-L 


PASSAGE 


S3U 


S31 


S3U 


2-25-2-W 


POTABLE  WATER  (SHIP) 


S3U 


S3U 


S3U 


S4U 


S3U 


S3U 


2-30-0-AA 


CARGO  HOLD 


S3U 


S3U 


S3U 


3-25-1 -M 


MAGAZINE  NO.  1 


S4U 


S4U 


(none) 


(weather  overhead) 


S4U 


2-25-2-W 


POTABLE  WATER  (SHIP) 


(CUIbW) 


S3I 


531 


S3U 


3-23-0-Q 


CRANE  PEDESTAL 


S3U 


S3I 


S3U 


3-23-0-Q 


CRANE  PEDESTAL 


S3U 


S3I 


S3I 


SSI 


S31 


S3U 


2-21 -0-L 


PASSAGE 


S3U 


SSI 


S3U 


2-21-2-Q 


POTABLE  WATER  PUMP  R 


S3U 


SSI 


S3U 


2-21-2-Q 


POTABLE  WATER  PUMP  R 


S3U 


SSI 


S3U 


S3U 


2-25-1 -WW 


POTABLE  WATER  (CARGO 


S3U 


S3U 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Preliminary  Baseline 
Materials 

>  Barrier 

<1> 

<2> 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

wEm 

S3U 

2-30-0-AA 

CARGO  HOLD 

S3U 

S3U 

3-25-2-M 

MAGAZINE  NO.  2 

S4U 

S4U 

(none) 

(weather  overhead) 

S4U 

2-30-0-AA 

CARGO  HOLD 

(CUI»AA) 

S3U 

S3U 

S3U 

2-21 -0-L 

PASSAGE 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

SUPPLY  DEPT  STORERCX) 

S3U 

S3U 

S3U 

S3U 

POTABLE  WATER  PUMP  R 

S3U 

S3U 

S3U 

bh 

2-25-1-WW 

POTABLE  WATER  (CARGO 

S3U 

S3U 

S3U 

bh 

2-25-2-W 

POTABLE  WATER  (SHIP) 

S3U 

S3I 

S3U 

2-36-1 -L 

PASSAGE 

S3U 

S3U 

S3I 

S3U 

2-36-1 -L 

PASSAGE 

S3U 

S3U 

S3I 

S3U 

2-39-0-V 

COFFERDAM 

S3U 

S3U 

S3U 

S3I 

S3U 

2-39-2-V 

VOID 

S3U 

S3U 

S3U 

S2I 

S5U 

(none) 

(weather  bulkhead) 

S2I 

S2I 

(none) 

(weather  bulkhead) 

S2I 

S2I 

(none) 

(weather  bulkhead) 

S5U 

S4U 

4-30-0-F 

FUEL TANK 

S4U 

4-30-1-F 

FUEL TANK 

S4U 

4-30-2-F 

FUEL TANK 

S4U 

S4U 

4-30-3-W 

SW  BALLAST  TANK 

S4U 

S4U 

4-30-4-W 

SWBALUVSTTANK 

S4U 

S4U 

4-37-2-V 

VOID 

S4U 

(weather  overhead) 

S4I 

PASSAGE 

(CUI »  LP) 

S3U 

S3I 

2-30-0-AA 

CARGO  HOLD 

S3U 

S3U 

S3U 

S3I 

2-30-0-AA 

CARGO  HOLD 

S3U 

S3U 

S3U 

S3U 

S3U 

2-39-1 -L 

PASSAGE 

S3U 

S3U 

S3U 

S2I 

S5U 

(none) 

(weather  bulkhead) 

S2I 

S5U 

S4U 

4-30-3-W 

SW  BALLAST  TANK 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

2-39-0-V 

COFFERDAM 

(CUI  =  V) 

S3U 

S3U 

3-39-0-FF 

SOR  TANK 

S3U 

S3U 

S3U 

S3U 

S3I 

2-30-0-AA 

CARGO  HOLD 

S3U 

S3U 

S3U 

S3I 

S3U 

2-39-1 -L 

PASSAGE 

S3U 

S31 

S3I 

S3U 

2-39-2-V 

VOID 

S3U 

S31 

S4U 

3-39-0-FF 

SOR  TANK 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

2-39-1 -L 

PASSAGE 

(CUI  =  LP) 

S3I 

S3U 

3-39-0-FF 

SOR  TANK 

S3I 

S3U 

S3U 

S3U 

S3U 

2-36-1 -L 

PASSAGE 

S3U 

S3U 

S3U 

S3U 

S3I 

2-39-0-V 

COFFERDAM 

S3I 

S3U 

S3U 

S3U 

S3I 

2-48-1 -L 

PASSAGE 

S3U 

S3U 

S3U 

S21 

S5U 

(none) 

(weather  bulkhead) 

S2I 

S5U 

S4U 

4-39-OC-V 

VOID 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

2-39-2-V 

VOID 

(CUI  =  V) 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID  ( 

<1> 

< 

:2> 

<3> 

S3i 

S3U 

3-39-0-FF 

S3U 

S 

S3I 

2-30-0-M 

S3U 

HI 

S3I 

2-39-0-V 

Preliminary  Baseiine  Barrier 
Materials 


2- 48>0-V 

3- 39-0-FF 


2-48-1>L 

2-48-2-E 


2- 49-0-E 

3- 48-0-FF 
(none) 
2^8-1 -L 

3- 39-0-FF 
2-39-M 
2-48>0-V 
2-49>0-E 
2-50-1 -A 
2-50-1 -A 

2- 53-1 -L 
(none) 

4- 48.0C-W 

3- 48-0-FF 
3-48-1 -F 
3-51 -0-V 
(none) 

2- 48-2-E 

3- 39-0-FF 
2-39-2-V 
2-48-0-V 
2-49-0-E 
2-57-2-A 

2- 57-4-E 
(none) 

4- 48-OA-W 

3- 48-2-F 
(none) 
2-49-0-E 


2-48-0-V 
2-48-1 -L 
2-48-2-E 
2-53-1 -L 
2-53-1 -L 
2-53-1 -L 


COFFERDAM 


Adjacent  Compartment 


_ SORTANK 

CARGO  HOLD 


_ COFFERDAM 

SOR  PUMP  ROOM 


_ (weather  bulkhead) 

_ VOID 

(weather  overhead) 


SORTANK 


_ PASSAGE 

SOR  PUMP  ROOM 


SOR  MACHINERY  ROOM 
CARGO  FUEL  TANK 
(weather  overhead) 


PASSAGE 


_  SORTANK 

PASSAGE 


_ COFFERDAM 

SOR  MACHINERY  ROOM 


_ ENGINEER  STOREROOM 

ENGINEER  STOREROOM 


_  VESTIBULE 

(weather  bulkhead) 


SW  BALLAST  TANK 


_ CARGO  FUEL  TANK 

_ FUEL TANK 

_ _ VOID 

_  (weather  overhead) 

SOR  PUMP  ROOM _ ^ 

_  SORTANK 

_ _ VOID 

COFFERDAM 

_ SOR  MACHINERY  ROOM 

_  SHIP  STORE 

_ WATER  SUPPLY  EQPT  RO 

_ _ (weather  bulkhead) 

,  SW  BALLAST  TANK 

' _  FUEL  TANK 

_  (weather  overhead) 

SOR  MACHINERY  ROOM  _ 


_  COFFERDAM  I 

_  PASSAGE^ 

_ SOR  PUMP  ROOM 

_  VESTIBULE 

_ VESTIBULE 

VESTIBULE 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Preliminary  Baseline  Barrier 
Materials 

<1> 

<2> 

<3> 

<1> 

<2> 

<3> 

S3I 

S3U 

S3U 

bsbbi 

PASSAGE 

S3U 

S4U 

ESS&ESI 

CARGO  FUEL  TANK 

S4U 

S4U 

VOID 

S4U 

KB 

■■■■ 

FUEL  OIL  OVFL  TANK 

S4U 

KB 

(none) 

(weather  overhead) 

S4I 

2-50-1-A 

ENGINEER  STOREROOM 

(CUI»AS) 

000 

000 

2-48-1-L 

PASSAGE 

000 

000 

2-48-1-L 

PASSAGE 

000 

000 

S3U 

2-53-1 -L 

VESTIBULE 

S3U 

S3U 

S3U 

2-57-1 -Q 

MACHINE  SHOP 

S3U 

S3U 

S3U 

S5U 

(none) 

(weather  bulkhead) 

S2I 

S5U 

4.48-OC-W 

SW  BALLAST  TANK 

S4U 

IBS&B 

3-48-1 -F 

FUEL  TANK 

S4U 

(none) 

(weather  overhead) 

S4I 

2-53-1-L 

VESTIBULE 

(CUI »  LP) 

S3U 

2-48-1-L 

PASSAGE 

S3U 

b^bi 

S3U 

2-49-0-E 

SOR  MACHINERY  ROOM 

S3U 

bssbi 

S3U 

2-49-0-E 

SOR  MACHINERY  ROOM 

S3U 

^^[Bl 

S3U 

2-49-0-E 

SOR  MACHINERY  ROOM 

S3U 

I^^BI 

S3U 

S3U 

2-50-1-A 

ENGINEER  STOREROOM 

S3U 

I^BSB 

S3U 

hb 

S3U 

2-57-0-L 

PASSAGE 

S3U 

S3U 

S4U 

BK 

3-48-1 -F 

FUEL  TANK 

S4U 

S4U 

3-51 -0-V 

VOID 

S4U 

S4U 

3-54-0-F 

FUEL  OIL  OVFL  TANK 

S4U 

S4U 

(none) 

(weather  overhead) 

S4I 

2-57-0-L 

PASSAGE 

(CUI  =  LP) 

^^bb 

S31 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S3U 

I^^IBI 

S3U 

bbqb 

S3! 

2-49-0-E 

SOR  MACHINERY  ROOM 

S3U 

S3U 

S3U 

2-53-1-L 

VESTIBULE 

S3U 

B^JBI 

b^b 

S3U 

S3U 

2-57-1 -Q 

MACHINE  SHOP 

S3U 

B^^l 

000 

000 

2-57-2-A 

SHIP  STORE 

NPU 

K|B 

S3U 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

NPU 

KSB 

S3U 

S3U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

S3U 

S3U 

S3U 

S3U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

S3U 

S3U 

S4U 

4-57-OC-W 

SW  BALLAST  TANK 

1  S4U 

S4I 

3-57-0-A 

SUPPLY  DEPT.  STORERO 

S4U 

S4U 

1-57-0-L 

DECKWR&WC 

S4U 

S4U 

1-57-1-Q 

GALLEY 

S4U 

S4U 

1-57-2-L 

PASSAGE 

S4U 

S4U 

1-57-3-Q 

DUMBWAITER  TRUNK 

S4U 

S4U 

1-59-2-L 

COMPANIONWAY 

S4U 

2-57-1 -Q 

MACHINE  SHOP 

(CUI  =  QS) 

S3U 

S3U 

S3I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S3U 

S3U 

S3U 

S3U 

S3U 

S3U 

2-50-1-A 

ENGINEER  STOREROOM 

S3U 

S3U 

S3U 

S3U 

S3U 

2-57-0-L 

PASSAGE 

S3U 

S3U 

S3U 

S3U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

S3U 

S3U 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


<1>  <2>  <3> 


(none) 

4>57>OOW 

3>61-1-F 

1-57-1-Q 


4>66>0-E 

4-82-0-E 


Compartment  Name 

Adjacent  Compartment 


_  (weather  bulkhead) 

SW  BALLAST  TANK 


_ FUEL  SERVICE  TANK 

_  GALLEY 

DUMBWAITER  TRUNK 


SHIP  STORE  _ 

SOR  PUMP  ROOM 
PASSAGE 


_ WATER  SUPPLY  EQPT  RO 

WATER  SUPPLY  EQPT  RO 


SW  BALLAST  TANK 


_ _ PASSAGE 

CHANGE  ROOM 


CHILL  STRM 


_ _ FREEZE  STRM 

WATER  SUPPLY  EQPT  ROOM _ 

MAIN  MACHINERY  ROOM 


_ SOR  PUMP  ROOM 

PASSAGE 


_ SHIP  STORE 

' _  SHIP  STORE 

_ _ (weather  bulkhead) 

SW  BALLAST  TANK 

" _ FUEL  SERVICE  TANK 

' _  PASSAGE 

" _ CHANGE  ROOM 

" _ CHILL  STRM 

' _ FREEZE  STRM 

^ _ PRY  PROVISION  STORER 

ELEC/ELEX  WORKSHOP  &  STORERM 

_ MAIN  MACHINERY  ROOM 

_ PASSAGE 

_  PASSAGE 

MACHINE  SHOP 


_ SW  BALLAST  TANK 

SUPPLY  DEPT.  STORERO 


_ FUEL  SERVICE  TANK 

_ DECKWR&WC 

_  GALLEY 

_ GALLEY  WR&WC 

ENGINEERING  CONTROL  CENTER 

MAIN  MACHINERY  ROOM 


_ MAIN  MACHINERY  ROOM 

Al  lYII  lAPY  MAnHINFRY 


Preliminary  Baseline  Barrier 
Materials 


S5U 

(none) 

(weather  bulkhead) 

S2I 

S5U 

S4U 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S4U 
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1-O-O-A 


1-6-1>A 

1-12-1B-L 


M2-2-M 
(none) 
4>6>0A-W 
2-6-2-Q 
2-10>0-F 
(none) 
1>12-1A>L 
1-12-1B-L 
1-12-2-M 
1-12-3-Q 
1-1 5-1 >L 
1-15-,1-L 


Compartment  Name 

Adjacent  Compartment 


CREW  MESS 


SCULLERY 


_ CREW  LOUNGE 

BOATSWAIN  STOREROOM  NO.  1 

BOATSWAIN  STOREROOM 


_ FLAM.  LIQ.  STOREROOM 

_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

_ _ (weather  bulkhead) 

SW  BALLAST  TANK 


_  (weather  overhead) 

BOATSWAIN  STOREROOM  NO.  2 


BOATSWAIN  STOREROOM 


_ FLAM.  LIQ.  STOREROOM 

PASSAGE 


PASSAGE 


_ BOATSWAIN  SHOP 

(weather  bulkhead) 
SW  BALLAST  TANK 

_ CHAIN  LOCKER 

HYD  OIL  STG  TANK 


I  (weather  overhead) 

FLAM.  LIQ.  STOREROOM 

BOATSWAIN  STOREROOM 


_ BOATSWAIN  STOREROOM 

PASSAGE 


ARMORY 


_  (weather  bulkhead) 

SW  BALLAST  TANK 


CHAIN  LOCKER 


_ HYD  OIL  STG  TANK 

(weather  overhead) 


PASSAGE 


_ PASSAGE 

ARMORY 


BOATSWAIN  SHOP 
COMPANIONWAY 
COMPANIONWAY 


Preliminary  Baseline  Barrier 
Materials 


<1>  I  <2> 


S4I 

S4I 


S4I 


(CUI  a  AS) 
S3U 


S3U 


S3U 

S3U 

1-1 8-1 -Q 

000 

000 

1-18-2-Q 

S3U 

S3I 

1-21-1-L 

S4U 

4-12-O-E 

S4I 

(none) 

1-12-1B-L 

000 

000 

1-6-1 -A 

D.C.  REPAIR  LKR  NO. 

S3U 

S3U 

AFFF  STA. 

000 

000 

VESTIBULE 

S3U 

S3U 

BOWTHRUSTER  MCHRY  RO 

S4U 

(weather  overhead) 

S4I 

PASSAGE 

(CUI «  LP) 

BOATSWAIN  STOREROOM 

000 

000 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Prelimln 

ary  Baseline 
Materials 

Barrier 

<1> 

<2>  1 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

000 

ma^am 

1-6-1-A 

BOATSWAIN  STOREROOM 

000 

000 

15IM 

mum 

MB 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

S3U 

S3U 

HHI 

1-12-1A-L 

PASSAGE 

HEEISb 

S3U 

S4U 

bIH 

2-6-1 -Q 

CHAIN  LOCKER 

S4U 

2-10-0-F 

HYD  OIL  STG  TANK 

KB 

S4I 

(none) 

(weather  overhead) 

1-12-3-Q 

BOATSWAIN  SHOP 

S3I 

S3U 

1-6-1-A 

BOATSWAIN  STOREROOM 

S3U 

KB 

S3I 

S3U 

1-12-1A-L 

PASSAGE 

S3U 

KB 

S3i 

S3U 

1-15-1-L 

COMPANIONWAY 

S3U 

S3U 

S3I 

S3U 

1-15-1-L 

COMPANIONWAY 

S3U 

S31 

1-1 8-1 -Q 

D.C.  REPAIR  LKR  NO. 

KBI 

S21 

S3U 

(none) 

(weather  bulkhead) 

S2I 

S3U 

S4U 

— 

BSSIH 

BOWTHRUSTER  MCHRY  RO 

S4U 

S4U 

aaftM 

HPU  RESERVOIR 

S4U 

S4I 

(weather  overhead) 

COMPANIONWAY 

muiBsu 

S2U 

S2U 

bssbsb 

PASSAGE 

S2U 

S2U 

S2U 

RQQH 

PASSAGE 

HB 

S3U 

S3I 

1-12-3-Q 

BOATSWAIN  SHOP 

S3U 

S3U 

S3I 

1-12-3-Q 

BOATSWAIN  SHOP 

S3U 

I^Bli 

S3U 

S3U 

1-1 8-1 -Q 

D.C.  REPAIR  LKR  NO. 

S3U 

KB 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S4U 

S4U 

2-1 3-1 -F 

HPU  RESERVOIR 

S4U 

S4I 

(none) 

(weather  overhead) 

S41 

1-18-1-Q 

D.C.  REPAIR  LKR  NO.  1 

(CUI  =  QA) 

S3U 

S3U 

1-12-1A-L 

PASSAGE 

S3U 

S3U 

S3U 

S3I 

1-12-3-Q 

BOATSWAIN  SHOP 

S3U 

S3U 

S3U 

S3U 

1-15-1-L 

COMPANIONWAY 

S3U 

S3U 

S3U 

S3U 

1-21-3-L 

COMPANIONWAY 

S3U 

S3U 

S2I 

S3U 

(none) 

(weather  bulkhead) 

S2I 

S3U 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

1-18-2-Q 

AFFF  STA. 

(CUI  =  QA) 

000 

000 

1-12-1A-L 

PASSAGE 

000 

000 

S3U 

S3U 

1-12-2-M 

ARMORY 

S3U 

S3U 

S3U 

S3U 

1-18-4-A 

ATON  STRM 

S3U 

S3U 

S3U 

S3U 

1-19-2-T 

ESC  TRUNK 

S3U 

S3U 

S3U 

S3I 

1-21-2-Q 

ATON  SHOP 

S3U 

S3U 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

1-18-4-A 

ATON  STRM 

(CUI  =  AS) 

831 

S3U 

1-12-2-M 

ARMORY 

S3U 

S3U 

S3U 

S3U 

1-18-2-Q 

AFFF  STA. 

S3U 

S3U 

S3U 

S3U 

1-19-2-1 

ESC  TRUNK 

:  S3U 

S3U 

S3U 

S3U 

1-19-2-T 

ESC  TRUNK 

:  S3U 

S3U 

D-23 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materiais 

Pian  ID 

Compartment  Name 

Adjacent  Compartment 

Preliminary  Baseline 
Materials 

>  Barrier 

<1> 

<2> 

<3> 

<1> 

<2> 

<3> 

S3U 

S3I 

1-21-2-Q 

ATON  SHOP 

S3U 

S3U 

S2I 

S3U 

(none) 

(weather  bulkhead) 

S2I 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S4U 

2-13-2-F 

HPU  RESERVOIR 

S4U 

(none) 

(weather  overhead) 

S4I 

M9-2-T 

ESC  TRUNK 

H 

5 

o 

S3U 

M8-2-Q 

AFFF  STA, 

S3U 

S3U 

S3U 

S3U 

1-18^-A 

ATON  STRM 

S3U 

S3U 

S3U 

S3U 

1-18-4-A 

ATON  STRM 

S3U 

S3U 

S3U 

1-21-2-Q 

ATON  SHOP 

S3U 

S3U 

S4U 

4-12-0-E 

BOWTHRUSTER  MCHRY  RO 

S4U 

S4U 

mih 

(none) 

(weather  overhead) 

S4U 

1-21-1-1 

VESTIBULE 

(CUI  =  LP) 

B^HH 

S31 

3-23-0-0 

CRANE  PEDESTAL 

S3U 

S3i 

msum 

3-23-O-Q 

CRANE  PEDESTAL 

S3U 

1^911 

S31 

S3U 

1-12-1A-L 

PASSAGE 

S3U 

S9S 

S3i 

S3i 

1-21-2-Q 

ATON  SHOP 

S3U 

S3I 

S3U 

1-21-3-L 

COMPANIONWAY 

S3U 

S3U 

S3I 

S3U 

(none) 

(weather  bulkhead) 

S31 

S3U 

S4I 

PASSAGE 

S4U 

S4I 

(weather  overhead) 

S4I 

ATON  SHOP 

(CUI  -  QS) 

S3i 

H^SH 

3-23-0-Q 

CRANE  PEDESTAL 

S3U 

hh 

S3I 

3-23-0-Q 

CRANE  PEDESTAL 

S3U 

I^^Hi 

S3I 

1-18-2-Q 

AFFF  STA. 

S3U 

S3I 

— 

1-18-4-A 

ATON  STRM 

S3U 

^EBHI 

ESC  TRUNK 

S3U 

VESTIBULE 

S3U 

KlUl 

lESS^I 

(weather  bulkhead) 

S3I 

III^H 

MM 

mssm 

(weather  bulkhead) 

S2I 

2-21-O-L 

PASSAGE 

S4U 

S4I 

2-21-2-Q 

POTABLE  WATER  PUMP  R 

S4U 

S4i 

(none) 

(weather  overhead) 

S4I 

1-21-3-L 

COMPANIONWAY 

(CUI  =  LP) 

S3U 

S3U 

1-18-1-Q 

D.C.  REPAIR  LKR  NO. 

S3U 

S3U 

S3U 

S3i 

1-21-1-L 

VESTIBULE 

S3U 

S3U 

S31 

S3U 

(none) 

(weather  bulkhead) 

S3i 

S3U 

S2I 

S3U 

(none) 

(weather  bulkhead) 

S2i 

S3U 

S4I 

2-21-0-L 

PASSAGE 

S4U 

S4I 

2-21-1 -A 

SUPPLY  DEPT  STOREROO 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

1-57-0-L 

DECKWR&WC 

(CUI  =  LW) 

S3U 

S3U 

1-57-1-Q 

GALLEY 

S3U 

S3U 

S3U 

SSI 

1-57-2-L 

PASSAGE 

S3U 

S3U 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

S3U 

S3U 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

S3U 

S3U 

D-24 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Prelimin 

ary  Baseline 
Materials 

Barrier 

<1> 

<2> 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

NPU 

NPU 

GALLEY  WR&WC 

HySsH 

NPU 

83! 

S3U 

(none) 

(weather  bulkhead) 

KHHI 

S3U 

S4U 

2-57-(VL 

PASSAGE 

S4U 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

S4U 

S4U 

01-57-0-Q 

WARD  ROOM  PANTRY 

S4U 

S4U 

01-57-2-L 

CPO  SR 

S4U 

1-57-1-0 

GALLEY 

(GUI »  QG) 

S3U 

S3U 

1-57-0>L 

DECK  WR&WC 

S3U 

S3U 

SSI 

1-57-2-L 

PASSAGE 

S3U 

SSI 

1-57-S-Q 

DUMBWAITER  TRUNK 

IIBSI 

S3U 

1-57-3-Q 

DUMBWAITER  TRUNK 

SSI 

HHHI 

KIB 

S3U 

SSI 

1-57-3.Q 

DUMBWAITER  TRUNK 

SSI 

S3U 

S3U 

S3U 

1-60-1-L 

GALLEY  WR&WC 

S3U 

S3U 

S3U 

S3U 

1-60-1-L 

GAUEY  WR&WC 

S3U 

S3U 

S3U 

S3U 

1-66-1-Q 

GALLEY  ANNEX 

S3U 

S3U 

S3U 

1-66-S-Q 

SCULLERY 

S2t 

(none) 

(weather  bulkhead) 

_ 

S3U 

S3U 

(none) 

(weather  bulkhead) 

S3U 

S3U 

(none) 

(weather  bulkhead) 

Km 

S4U 

2-57-0-L 

PASSAGE 

S4U 

S4I 

2-57-1 -Q 

MACHINE  SHOP 

S4U 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

■dflH 

01-57-0-Q 

WARD  ROOM  PANTRY 

01 -60-1 -L 

WARDROOM  MESSROOM  & 

HUB 

(none) 

(weather  overhead) 

S4U 

1-57-2-L 

PASSAGE 

(CUI  =  LP) 

S31 

S3U 

1-57-0-L 

DECK  WR&WC 

S3U 

S3U 

S3I 

S3U 

1-57-1-Q 

GALLEY 

S3U 

S3U 

S31 

S3U 

1-57-4-Q 

CHANGE  ROOM 

S3U 

S3U 

S3I 

S3U 

1-59-2-L 

COMPANIONWAY 

S3U 

S3U 

S3I 

S3U 

1-59-2-L 

COMPANIONWAY 

S3U 

S3U 

S3I 

SSI 

1-60-2-A 

CHILL  STRM 

NPI 

NPI 

S3I 

S3U 

1-60-6B-A 

DRY  PROVISION  STORER 

S3U 

S3U 

S3I 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S3I 

SSI 

1-66-2-L 

COMPANIONWAY 

S3U 

S3U 

S3U 

S3U 

(none) 

(weather  bulkhead) 

SSI 

S3U 

S4U 

2-57-0-L 

PASSAGE 

S4U 

S4U 

2-57-2-A 

SHIP  STORE 

S4U 

S4I 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

S4U 

S4U 

01-57-2-L 

CPO  SR 

S4U 

S4U 

01-60-OC-L 

PASSAGE 

S4U 

S4U 

01-83-2-L 

CPO  SR 

S4U 

1-57-3-0 

DUMBWAITER  TRUNK 

(CUI  =  TH) 

S31 

S3U 

1-57-1-Q 

GALLEY 

S3U 

SSI 

S3I 

S3U 

1-57-1-Q 

GALLEY 

S3U 

SSI 

SSI 

S3U 

1-57-1-Q 

GALLEY 

S3U 

SSI 

D-25 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Prellmir 

lary  Baseline 
Materials 

Barrier 

<1> 

<2> 

<3> 

<1> 

<2> 

<3> 

S3I 

01-57-0-Q 

WARD  ROOM  PANTRY 

S3I 

S3I 

01-57-0-Q 

WARD  ROOM  PANTRY 

KB 

S3I 

S3I 

01-57-0-Q 

WARD  ROOM  PANTRY 

S3I 

■n^m 

(none) 

(weather  bulkhead) 

KB 

S3U 

— 1 

(none) 

(weather  bulkhead) 

i^^B 

S3U 

MaiM 

2-57-0-L 

PASSAGE 

kb 

2-57-1-Q 

MACHINE  SHOP 

S4U 

KH 

02-57-0-L 

CO  CABIN 

HBISH 

IHHH 

1-57-4-Q 

CHANGE  ROOM 

ICTIHWI 

1-57-2-L 

PASSAGE 

S3U 

S3U 

^nm 

kb 

1-60-2-A 

CHILL  STRM 

S3U 

NPI 

NPI 

1-60-4^ 

FREEZE  STRM 

KB 

NPI 

S3U 

S3U 

1-60-6B-A 

DRY  PROVISION  STORER 

kb 

S3U 

(none) 

(weather  bulkhead) 

S3I 

— 

(none) 

(weather  bulkhead) 

S2I 

2-57-2-A 

SHIP  STORE 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

KB 

S4U 

01-57-2-L 

CPO  SR 

KB 

S4U 

01-57-4-L 

CPOWR.WC,  SH 

KB 

S4I 

(none) 

(weather  overhead) 

S4U 

Kg 

1-59-2-L 

COMPANIONWAY 

(CUI  =  LP) 

S3U 

1-57-0-L 

DECKWR&WC 

S3U 

S3U 

1-57-0-L 

DECKWR&WC 

S3U 

IIElllfll 

S3U 

1-57-2-L 

PASSAGE 

S3U 

IKSHI 

S3U 

1-57-2-L 

PASSAGE 

S3U 

kb 

S3U 

S3U 

1-60-1-L 

GALLEY  WR&WC 

S3U 

kb 

S4U 

2-57-0-L 

PASSAGE 

S4U 

S4U 

01-57-0-Q 

WARD  ROOM  PANTRY 

S4U 

S4U 

01-57-2-L 

CPO  SR 

S4U 

S4U 

01-60-0C-L 

PASSAGE 

S4U 

1^0-1-L 

GALLEY  WR&WC 

(CUI  =  LW) 

NPU 

1-57-0-L 

DECKWR&WC 

NPU 

ll^fli 

S3U 

1-57-1-Q 

GALLEY 

S3U 

S3U 

1-57-1-Q 

GALLEY 

S3U 

S3U 

1-59-2-L 

COMPANIONWAY 

S3U 

KB 

S4U 

2-59-1 -Q 

ELEC/ELEX  WORKSHOP  & 

S4U 

S4U 

01-60-1-L 

WARDROOM  MESSROOM  & 

1-60-2-A 

CHILL  STRM 

S31 

1-57-2-L 

PASSAGE 

Hl^ii 

S31 

HB 

1-57-4-Q 

CHANGE  ROOM 

B21B 

IBQH 

S3I 

S3I 

1-60-4-A 

FREEZE  STRM 

NPI 

NPI 

S31 

NPI 

1-60-6B-A 

DRY  PROVISION  STORER 

NPI 

NPI 

S4U 

2-57-2-A 

SHIP  STORE 

S4U 

S41 

2-57-4-E 

WATER  SUPPLY  EQPT  RO 

S4U 

S41 

01-57-2-L 

CPO  SR 

S4U 

S41 

01-57-4-L 

CPO  WR.  WC,  SH 

S4U 

D-26 


Table  D.2  Barrier  Data 


1-66-2-L 

1-66-3-Q 


1-66-3-Q 

1-71-2-Q 

1-74-2-Q 

1-74-2-0 

1-76-0-0 


Compartment  Name 

Adjacent  Compartment 


CPO  SR 


FREEZE  STRM _ 

CHANGE  ROOM 


_  CHILL  STRM 

DRY  PROVISION  STORER 


_ DRY  PROVISION  STORER 

SHIP  STORE 


_ WATER  SUPPLY  EQPT  RO 

CPOWR,WC,  SH 


_ CPO  SR 

(weather  overhead) 


DRY  PROVISION  STOREROOM 

DRY  PROVISION  STORER 


_ COMPANIONWAY 

ENG  LOG  OFFICE  &  DC 


_ (weather  bulkhead) 

MAIN  MACHINERY  ROOM 


PASSAGE 


_  C.G.  LKR 

(weather  overhead) 


DRY  PROVISION  STOREROOM _ 

PASSAGE 


_ CHANGE  ROOM 

CHILL  STRM 


_ FREEZE  STRM 

FREEZE  STRM 


_ DRY  PROVISION  STORER 

COMPANIONWAY 


_ (weather  bulkhead) 

WATER  SUPPLY  EQPT  RO 


_  CPO  SR 

(weather  overhead) 


CREW  MESS _ _ 

PASSAGE 

_ GALLEY  ANNEX 

_ GALLEY  ANNEX 

_ COMPANIONWAY 

_ COMPANiONWAY 

COMPANIONWAY 


_ COMPANIONWAY 

SCULLERY 


_ _ SCULLERY 

_ ENG  LOG  OFFICE  &  DC 

_ DC  REPAIR  LKR  NO.  2 

_ DC  REPAIR  LKR  NO.  2 

MMR  (UPTAKE) 


Preliminary  Baseline  Barrier 
Materials 
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Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Preliminary  Baseline  Barrier 
Materials 

<1> 

<2> 

<3> 

<1> 

<2> 

<3> 

S3U 

S3I 

1-76-0-Q 

MMR  (UPTAKE) 

S3I 

S3U 

S3U 

1-76-0-Q 

MMR  (UPTAKE) 

S3U 

:KI!m 

1-77-1  *A 

CREW  LOCKER 

S2U 

IH^IH 

■■■■ 

1-77-2-L 

CPO  MESS  &  LOUNGE 

ImsisiH 

mmm 

1-77-3-L 

CREW  LOUNGE 

S3U 

S3U 

1-82-0-L 

PASSAGE 

S3U 

S3U 

S2I 

(none) 

(weather  bulkhead) 

S2I 

S3U 

S4I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S4I 

S4I 

2-89-1 -C 

ENGINEERING  CONTROL 

S4I 

S4U 

01-60-0A-L 

PASSAGE 

KH 

S4U 

01-60-0B-L 

PASSAGE 

WEM 

S4U 

PASSAGE 

Kg 

S4U 

SHIP  OFFICE 

bczh 

S4U 

MEDICAL  TREATMENT  RO 

S4U 

S4U 

BESSB 

CPOWR.WC,  SH 

S4U 

S4U 

BWgW 

MEDICAL  TREATMENT  WR 

S4U 

S4U 

01-79-0A-L 

PASSAGE 

S4U 

S4U 

(none) 

(weather  overhead) 

S4U 

1-66-1 -Q 

GALLEY  ANNEX 

(CUI »  QG) 

S3U 

S3U 

1-57-1-0 

GALLEY 

S3U 

S3U 

S3U 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

1-66-0-L 

CREW  MESS 

WEM 

S3U 

S3U 

1-66-3-Q 

SCULLERY 

S3U 

S3U 

S4I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S4I 

S4U 

01-60-0B-L 

PASSAGE 

S4U 

S4U 

01-68-0-Q 

SHIP  OFFICE 

S4U 

S4U 

01 -68-1 -L 

MEDICAL  TREATMENT  RO 

S4U 

1-66-2-L 

COMPANIONWAY 

(CUI  =  LP) 

S3I 

S3I 

1-57-2-L 

PASSAGE 

S3U 

S3I 

S3U 

1-60-6A-A 

DRY  PROVISION  STORER 

S3U 

S31 

S3U 

1-60-6B-A 

DRY  PROVISION  STORER 

S3U 

S3I 

S3I 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S3I 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S31 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S3I 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S4I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S4I 

S4I 

01-66-2-L 

PASSAGE 

S4U 

S4I 

01-70-2-0 

C.G.  LKR 

S4U 

1-66-3-Q 

SCULLERY 

(CUI »  QG) 

S3U 

S3U 

1-57-1-0 

GALLEY 

S3U 

S3U 

S3U 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S3U 

S3U 

1-66-0-L 

CREW  MESS 

S3U 

S3U 

S3U 

S3U 

1-66-1-0 

GALLEY  ANNEX 

S3U 

S3U 

S2I 

S3U 

(none) 

(weather  bulkhead) 

S2I 

S3U 

S4I 

4-66-0-E 

MAIN  MACHINERY  ROOM 

S4I 

S4I 

2-89-1 -C 

ENGINEERING  CONTROL 

S4I 
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l-eO-OA-A 

1-66-0-L 
1 -74-2-0 
1-77-2-L 
(none) 


(none) 


1-74-2-Q 

1-66-0-L 

1-66-0-L 

1-71-2-Q 

1-77-2-L 

4-66-0-E 

01-71-2-L 

01-74-2-L 

1-76-0-Q 

4-82-0-E 

1-66-0-L 

1-66-0-L 

1-66-0-L 

1-77-1 -A 

1-80-1-Q 

02-73-0-Q 

02-73-0-Q 

02-85-0-0 


Compartment  Name 

Adjacent  Compartment 


_ PASSAGE 

MEDICAL  TREATMENT  RO 


_  (weather  overhead) 

ENG  LOG  OFFICE  &  DC  CENTRAL 

DRY  PROVISION  STORER 


CREW  MESS 


_ DC  REPAIR  LKR  NO.  2 

_ CPO  MESS  &  LOUNGE 

(weather  bulkhead) 


_ MAIN  MACHINERY  ROOM 

CPOWR,WC,  SH 


CPO  SR 


(weather  overhead) 


DC  REPAIR  LKR  NO.  2 _ 

_ CREW  MESS 

CREW  MESS 


_ ENG  LOG  OFFICE  &  DC 

_ CPO  MESS  &  LOUNGE 

MAIN  MACHINERY  ROOM 


_ CPOWR,WC,  SH 

CPO  SR 


Preliminary  Baseline  Barrier 
Materials 


MMR  (UPTAKE) 


AUXILIARY  MACHINERY 


_ CREW  MESS 

_ CREW  MESS 

CREW  MESS 


_ CREW  LOCKER 

_ VENT  PLENUM 

PASSAGE 


SHIP  OFFICE 


MEDICAL  TREATMENT  WR 
MEDICAL  TREATMENT  WR 
EMERGENCY  GEN  SERVIC 
EMERGENCY  GENERATOR 


S3U 

S3U 

(none) 

(weather  bulkhead) 

S3U 

S3U 

000 

4-66-0-E 

MAIN  MACHINERY  ROOM 

000 

S4U 

4-82-0-E 

AUXILIARY  MACHINERY 

S4U 
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Table  D.2  Barrier  Data 


Compartment  Name 

Adjacent  Compartment 


_ STACK 

CREW  LOCKER 


_ CREW  MESS 

_ MMR  (UPTAKE) 

CREW  LOUNGE 


VENT  PLENUM 


_ MAIN  MACHINERY  ROOM 

MEDICAL  TREATMENT  WR 


EMERGENCY  GEN  SERVIC 


CPO  MESS  &  LOUNGE _ 

_ CREW  MESS 

ENG  LOG  OFFICE  &  DC 


DC  REPAIR  LKR  NO.  2 


_ C.G.  LKR  W/ SINK 

_ CREWWR,WC&SH 

(weather  bulkhead) 


_ MAIN  MACHINERY  ROOM 

_ CPO  SR 

CREW  SR 


(weather  overhead) 


Preliminary  Baseline  Barrier 
Materials 


CREW  LOUNGE 


VENT  PLENUM 


PASSAGE 


_ CREW  MESS 

CREW  LOCKER 


_ VENT  PLENUM 

CREWWR,WC&SH 
CREW  WR.  WC  &  SH 


_ (weather  bulkhead) 

MAIN  MACHINERY  ROOM 
ENGINEERING  CONTROL 


MEDICAL  TREATMENT  RO 


EMERGENCY  GENERATOR 
(weather  overhead) 


lUM 


_ MMR  (UPTAKE) 

_ CREW  LOCKER 

CREW  LOUNGE 


CREWWR,WC&SH 
MAIN  MACHINERY  ROOM 
VENT  PLENUM 


AUXILIARY  MACHINERY 
CREW  MESS 


C.G.  LKR  W/ SINK 
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Table  D.2  Barrier  Data 


Compartment  Name 

Adjacent  Compartment 


_ AFFF  STA. 

CREW  SR 


CREW  SR 


_ PASSAGE 

AUXILIARY  MACHINERY 


_ _ PASSAGE 

CREW  SR 


_ CREWWR,WC&SH 

CREWWR,  WC&SH 


_ AUXILIARY  MACHINERY 

CREW  LOUNGE 


_ VENT  PLENUM 

CREWWR,  WC&SH 


_ CREW  SR 

CREW  SR 


_ AUXILIARY  MACHINERY 

EMERGENCY  GENERATOR 


C.G.  LKRW/SINK _ 

CPO  MESS  &  LOUNGE 


_ _ PASSAGE 

_ CREWWR,  WC&SH 

COMPANIONWAY 


_ AUXILIARY  MACHINERY 

CREW  SR 


_ CREWWR.  WC&SH 

CREWWR,  WC&SH 


_ CREW  LOUNGE 

CREWWR,  WC&SH 


_ CREW  SR 

(weather  bulkhead) 


_ AUXILIARY  MACHINERY 

EMERGENCY  GENERATOR 


_ (weather  overhead) 

CREWWR,  WC&SH 


_ CPO  MESS  &  LOUNGE 

C.G.  LKRW/SINK 


COMPANIONWAY 
CREW  SR 


_ (weather  bulkhead) 

AUXILIARY  MACHINERY 


_ _ CREW  SR 

_ CREWWR,  WC&SH 

(weather  overhead) 


COMPANIONWAY _ 

PASSAGE 


Preliminary  Baseline  Barrier 
Materials 


Table  D.2  Barrier  Data 


1>82-3>L 

1-85-1-L 


1>85>1>L 

1-92-1-L 


(none) 

4-82<0-E 


01-78-3-E 
01 -86-1 -L 


01 -88-1 -L 


Compartment  Name 

Adjacent  CompartmentI 


_ CREWWR,WC&SH 

CREW  SR 


_  CREW  SR 

AUXILIARY  MACHINERY 


_ CREWWR,WC&SH 

FOUL  WEATHER  GEAR  LK 


CREW  SR 


Preliminary  Baseline 
Materials 


CREW  SR 


AFFF  STA. 


CREW  SR 


AUXILIARY  MACHINERY 


_ PASSAGE 

CREWWR,WC&SH 


_ _ AFFF  STA. 

CREW  SR 


_ CREW  SR 

AUXILIARY  MACHINERY 


EMERGENCY  GENERATOR 
PASSAGE 


_ CREW  SR 

CREWWR.WC&SH 


AUXILIARY  MACHINERY 

_ PASSAGE 

_ PASSAGE 

_ CREW  SR 

AUXILIARY  MACHINERY 
PASSAGE 


_ CREW  SR 


_ PASSAGE 

CREWWR,WC&SH 


CREWWR,  WC&SH 
CREW  SR 


_ CREW  SR 

CREW  SR 


_ (weather  bulkhead) 

AUXILIARY  MACHINERY 


EMERGENCY  GENERATOR 
CREW  SR 


CREWWR.WC&SH 
(weather  overhead) 
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Table  D.2  Barrier  Data 


Compartment  Name 

Adjacent  Compartment 


_ (weather  bulkhead) 

_ AUXILIARY  MACHINERY 

CREWWR.WC&SH 


_ _ CREW  SR 

(weather  overhead) 


Preliminary  Baseline  Barrier 
Materials 


PASSAGE 


NPU  _ 

NPU  1 1-92-1 -L 


PASSAGE 


_ _ CREW  SR 

CREW  SR 


_ _ CREW  SR 

CREW  SR 


_ CREWWR.WC&SH 

FAN  ROOM 


_ DECK  GEAR  STOREROOM 

_ STERN  THRUSTER  MACHR 

PASSAGE 


_ COMPANIONWAY 

(weather  overhead) 


CREW  SR _ 

CREW  SR 


_ _ PASSAGE 

_ CREWWR.WC&SH 

_  CREWWR.WC&SH 

CREWWR,WC&SH 

_  (weather  bulkhead) 

STERN  THRUSTER  MACHR 
(weather  overhead) 

CREW  SR 

CREW  SR 
PASSAGE 

_ FAN  ROOM 

_ CREWWR,WC&SH 

(weather  bulkhead) 


_ STERN  THRUSTER  MACHR 

(weather  overhead) 


CREW  SR  _ 

_ PASSAGE 


_ _ PASSAGE 

CREWWR.WC&SH 


_ STEERING  GEAR  ROOM 

STERN  THRUSTER  MACHR 


_ (weather  overhead) 

CREWWR,WC&SH  ~ 


PASSAGE 
CREW  SR 


T  CREW  SR 
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Plan  ID 


1-96-0-L 


4-92-0-E 
(none) 
1-97»2-Q 
1-92-0-L 
1-92-2>L 
1-97^-L 
1-102-2-A 
(none) 
1-97-4-L 
1-92-2-L 
1-97-2-Q 
1-102-2-A 
(none) 
(none) 
1-98>1>L 
1-92-1-L 
1-96-1 -L 
1-102-0-E 
(none) 
(none) 
1-102-0-E 
1-96-0-L 
1-96-1-L 
1-98-1-L 
1-102-2-A 
1-105-2-Q 
(none) 
(none)  ' 
(none) 
(none) 
1-102-2-A 
1-92-0-L 
1-97-2-Q 
1-97-4-L 


Compartment  Name 

Adjacent  Compartment 

Preliminary  Baseiine  Barrier 
Materiais 

<1> 

<2> 

<3> 

CREW  SR 

NPU 

CREWWR.  WC&SH 

NPU 

STEERING  GEAR  ROOM 

SSI 

STERN  THRUSTER  MACHR 

S41 

(weather  overhead) 

S4I 

FAN  ROOM 

(CUI  B  QF) 

PASSAGE 

S3U 

S3U 

CREW  SR 

HESH 

NPU 

CREWWR,  WC  &  SH 

Kiifl 

NPI 

DECK  GEAR  STOREROOM 

S3U 

S3U 

(weather  overhead) 

S41 

CREWWR,WC&SH _ 

_ CREW  SR 

FAN  ROOM 


DECK  GEAR  STOREROOM 

msm 

(weather  bulkhead) 

mem 

(weather  overhead) 

S4I 

CREWWR,  WC&SH 

(CUI  B  LW) 

CREW  SR 

CREWWR,  WC&SH 

^0391 

STEERING  GEAR  ROOM 

SSI 

S3U 

(weather  bulkhead) 

S2I 

(weather  overhead) 

S4I 

STEERING  GEAR  ROOM 

(CUI  =  EM) 

CREW  SR 

— 

CREWWR,  WC&SH 

CREWWR,  WC&SH 
DECK  GEAR  STOREROOM 


LAUNDRY 


_ (weather  bulkhead) 

(weather  bulkhead) 


(weather  bulkhead) 
(weather  overhead) 


DECK  GEAR  STOREROOM 

(CUI  e  AS) 

PASSAGE 

S3U 

SSI 

_ FAN  ROOM 

CREWWR,  WC&SH 


■ 

■ 

■ 

1-102-0-E 

STEERING  GEAR  ROOM 

I^^BI 

SSU 

1-105-i-Q 

LAUNDRY 

WEM 

SSU 

(none) 

(weather  bulkhead) 

S2I 

SSU 

(none) 

(weather  overhead) 

S4I 

1-105-2-Q 

LAUNDRY 

(CUI  B  QL) 

1-102-0-E 

STEERING  GEAR  ROOM 

S3U 

SSU 

1-102-2-A 

DECK  GEAR  STOREROOM 

S3U 

SSU 

(none) 

(weather  bulkhead) 

S2I 

S3U 

(none) 

(weather  bulkhead) 

S2I 

SSU 
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Ship  Visit  Barrier  Materials 


<1>  <2>  <3> 


(none) 


01-27-0-C 

(none) 


(none) 

(none) 


(none) 

3-23-0-Q 


(none) 

01-57-0-Q 


1-57-3>Q 

1-57-3-Q 


1-57-3-Q 

01-57-2-L 


01-60-0OL 

01 -60-1-1 

(none) 

(none) 

(none) 

1-57-0-L 

1-57-1-Q 

1-59-2-L 

02-57-0-L 

02-57-1-L 

02-59-2-L 

01-57-2-L 

01-57-0-Q 

01-57-4-L 

01-60-0C-L 

01-60-0C-L 

01-83-2-L 


(none) 

1-57-0-L 


1-57-2-L 

1-57-4-Q 


1-59-2-L 

1-60-2-A 


02-57-0-L 


02-57-0C-L 

02-57-2-L 


02-57-4-L 

02-59-2-L 


Compartment  Name 

Adjacent  Compartment 


(weather  overhead) 

BUOY  DECK  CONTROL  BOOTH _ 

(weather  bulkhead) 


_  (weather  bulkhead) 

(weather  bulkhead) 


(weather  bulkhead) 
CRANE  PEDESTAL 


(weather  overhead) 
WARD  ROOM  PANTRY 


_ DUMBWAITER  TRUNK 

DUMBWAITER  TRUNK 


_ DUMBWAITER  TRUNK 

CPO  SR 


_ PASSAGE 

WARDROOM  MESSROOM  & 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

DECKWR&WC 

GALLEY 


_ COMPANIONWAY 

_  CO  CABIN 

_ CO  SR 

COMPANIONWAY 


Preliminary  Baseline  Barrier 
Materials 


CPO  SR 


WARD  ROOM  PANTRY 


CPOWR,  WC,  SH 
PASSAGE 


_ PASSAGE 

CPO  SR 


(weather  bulkhead) 
DECKWR&WC 


_ PASSAGE 

CHANGE  ROOM 


COMPANIONWAY 

_ CHILL  STRM 

_ CO  CABIN 

PASSAGE 


XOWR.WC,  SH 


_ XO  SR 

COMPANIONWAY 


01  -57-4-L  I  CPO  WR,  WC,  SH 

01-57-2-L 


CPO  SR 


01-83-2-L 
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Ship  Visit  Barrier  Materials 


<1> 


<2> 


<3> 


Plan  ID 


Compartment  Name 

Adjacent  Compartment] 


Preliminary  Baseline  Barrier 
Materials 


<1> 


<2> 


<3> 


S4U 


1-57-4-Q 


CHANGE  ROOM 


S4U 


S4I 


1^0-2-A 


CHILL  STRM 


S4U 


S4I 


1-60-4-A 


FREEZE  STRM 


S4U 


S4U 


02-57-2-L 


XOWR,  WC,  SH 


S4U 


S4U 


02-57-4-L 


XO  SR 


S4U 


01-60-0A-L 


PASSAGE 


(CUI  *=  LP) 


S3U 


S3U 


1-76-0-Q 


MMR  (UPTAKE) 


S3I 


S3U 


000 


000 


01-60-0B-L 


PASSAGE 


000 


000 


S2U 


S2U 


01-66-2-L 


PASSAGE 


S2U 


S2U 


S2U 


S2U 


01-68-0-Q 


SHIP  OFFICE 


S2U 


S2U 


S2U 


S2U 


01-71-2-L 


CPOWR.WC,  SH 


S2U 


S2U 


S2U 


S2U 


01-74-2-L 


CPO  SR 


S2U 


S2U 


S2U 


S2U 


01-79-0A-L 


PASSAGE 


NPU 


NPU 


S4U 


1-66-0-L 


CREW  MESS 


S4U 


S4U 


02-57-0A-L 


PASSAGE 


S4U 


S4U 


02-57-0C-L 


PASSAGE 


S4U 


S4U 


02-73-0-0 


FAN  ROOM 


S4U 


S4U 


(none) 


(weather  overhead) 


S4U 


01-60-0B-L 


PASSAGE 


(CUI  =  LP) 


000 


000 


01-60-0A-L 


PASSAGE 


000 


000 


000 


000 


01-60-0C-L 


PASSAGE 


000 


000 


S2U 


S2U 


01 -60-1 -L 


WARDROOM  MESSROOM  & 


S2U 


S2U 


S2U 


S2U 


01-66-2-L 


PASSAGE 


S2U 


S2U 


S2U 


S2U 


01-68-0-Q 


SHIP  OFFICE 


S2U 


S2U 


NSU 


S2U 


01 -68-1 -L 


MEDICAL  TREATMENT  RO 


S2U 


NSU 


S2U 


S2U 


01-83-2-L 


CPO  SR 


S2U 


S2U 


S3I 


S3U 


(none) 


(weather  bulkhead) 


831 


S3U 


S4U 


1.66-0-L 


CREW  MESS 


S4U 


S4U 


1-66-1-Q 


GALLEY  ANNEX 


S4U 


S4U 


1-66-3-0 


SCULLERY 


S4U 


S4U 


02-57-0C-L 


PASSAGE 


S4U 


S4U 


02-61 -2-L 


COMPANIONWAY 


S4U 


S4U 


02-66-0-C 


RADIO  ROOM 


S4U 


S4U 


02-66-1-L 


OFFICER  WR,WC,  SH 


S4U 


01-60-0C-L 


PASSAGE 


(CUI  =  LP) 


S3U 


S3U 


01-57-0-Q 


WARD  ROOM  PANTRY 


S3U 


S3U 


S2U 


S2U 


01-57-2-L 


CPO  SR 


S2U 


S2U 


S3U 


S3U 


01-57-2-L 


CPO  SR 


S3U 


S3U 


000 


000 


01-60-0B-L 


PASSAGE 


000 


000 


S2U 


S2U 


01-60-1-L 


WARDROOM  MESSROOM  & 


S2U 


S2U 


S2U 


S2U 


01-83-2-L 


CPO  SR 


S2U 


S2U 


S4U 


1-57-2-L 


PASSAGE 


S4U 


S4U 


1-59-2-L 


COMPANIONWAY 


S4U 


S4U 


02-57-0C-L 


PASSAGE 


S4U 


S4U 


02-59-2-L 


COMPANIONWAY 


S4U 


S4U 


02-61 -2-L 


COMPANIONWAY 


S4U 
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Plan  ID 

01-60-1  L 
01-57-0-Q 
01-60-0B-L 
01 ->60-00-1 
(none) 
1-57-1 -Q 
1-60-1-L 
02-57-0-L 
02-57-1 -L 
02-63-1 -L 
01-66-2-L 
01-60-0A-L 
01-60-0B-L 
01-70-2-Q 
01-70-2-Q 
01-71-2-L 
01-83-2-L 
(none) 


02-66-4-L 

02-69-2-Q 

02-69^-L 

01-68-0-Q 

1-76-0-Q 

01-60-0A-L 

01-60-0B-L 

01-68-1-L 

01 -74-1 -L 

01 -74-1 -L 

1-66-0-L 

1-66-1 -Q 

02-57-0A-L 

02-66-0-C 

02-73-0-Q 

01-68-1-L 

01-60-0B-L 

01-68-0-Q 

01 -74-1 -L 

01 -74-1 -L 

01-78-3-E 

(none) 


Compartment  Name 

_ Adjacent  Compartment 

WARDROOM  MESSROOM  &  LOUNGE 

_ WARD  ROOM  PANTRY 

_ PASSAGE 

_ PASSAGE 

(weather  bulkhead) 
GALLEY 

_ GALLEY  WR&WC 

_ _ CO  CABIN 

_ CO  SR 

_ COWR,WC,  SH 

PASSAGE _ 

_ PASSAGE 

_ PASSAGE 

_ C.G,  LKR 

_ _ C.G.  LKR 

_ CPOWR.WC.  SH 

_ CPO  SR 

(weather  bulkhead) 
DRY  PROVISION  STORER 

_ CREW  MESS 

_ COMPANIONWAY 

_ OFFICER  WR.WC.  SH 

_ OFFICER  WR.WC,  SH 

_ CG  LKRW/SINK 

_ OFFICER  SR 

SHIP  OFFICE _ 

_ MMR  (UPTAKE) 

_ PASSAGE 

PASSAGE 


MEDICAL  TREATMENT  RO 
MEDICAL  TREATMENT  WR 
MEDICAL  TREATMENT  WR 

_ CREW  MESS 

_ GALLEY  ANNEX 

PASSAGE 


_ RADIO  ROOM 

_ FAN  ROOM 

MEDICAL  TREATMENT  ROOM _ 

_ PASSAGE 

_ SHIP  OFFICE 

_ MEDICAL  TREATMENT  WR 

_ MEDICAL  TREATMENT  WR 

_ EMERGENCY  GENERATOR 

(weather  bulkhead) 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


<1>  <2>  <3> 


1-66-3-Q 

1-77-3-L 

02-57-0A-L 


02-57-0B-L 


Compartment  Name 

Adjacent  Compartment 


_ SCULLERY 

_ CREW  LOUNGE 

_ _ PASSAGE 

_ _ PASSAGE 

RADIO  ROOM 


_ OFFICER  WR.WC,  SH 

OFFICER  SR 


FAN  ROOM 


Preliminary  Baseline  Barrier 
Materials 


C.G.  LKR 


PFD&  SURVIVAL  SUIT 


_ (weather  overhead) 


_ PASSAGE 

PASSAGE 


_ CPOWR,WC.  SH 

(weather  bulkhead) 


DRY  PROVISION  STORER 


_ COMPANIONWAY 

OFFICER  SR 


CPO  WR,  WC,  SH _ 

PASSAGE 


_  PASSAGE 

C.G.  LKR 


_  CPO  SR 

(weather  bulkhead) 


_ CREW  MESS 

ENG  LOG  OFFICE  &  DC 


DC  REPAIR  LKR  NO.  2 
PASSAGE 

_  OFFICER  SR 

FAN  ROOM 


MEDICAL  TREATMENT  WR,  WC  &  SH 
MMR  (UPTAKE) 


MMR  (UPTAKE) 


SHIP  OFFICE 


SHIP  OFFICE 


_ MEDICAL  TREATMENT  RO 

MEDICAL  TREATMENT  RO 


_ EMERGENCY  GEN  SERVIC 

CREW  MESS 


_ CREW  LOCKER 

FAN  ROOM 


CPO  SR 


l01”80-0“L 


_ PASSAGE 

CPOWR,  WC,  SH 
PASSAGE 


CREW  SR 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


Plan  ID 


<1> 


SSI 


<2> 


S3U 


<3> 


Compartment  Name 

Adjacent  Compartment| 


(none) 


(weather  bulkhead) 


Preliminary  Baseline  Barrier 
Materials 


<1> 


S31 


<2> 


S3U 


<3> 


S4I 


S4U 


S4U 


1-71-2-Q 


ENG  LOG  OFFICE  &  DC 


S4U 


1-74-2-Q 


DC  REPAIR  LKR  NO.  2 


S4U 


1-77-2-L 


CPO  MESS  &  LOUNGE 


S4U 


S41 


S41 


S4I 


02-69-4-L 


OFFICER  SR 


S4I 


02-73-0-0 


FAN  ROOM 


S4I 


02-75-2-Q 


PFD  &  SURVIVAL  SUIT 


S4I 


S4I 


(none) 


(weather  overhead) 


S4I 


S3i 


SSI 


01-78-1-F 


EMERGENCY  GEN  SERVICE  TK 


(CUIbQE) 


S3U 


1-76-0-0 


MMR  (UPTAKE) 


S3U 


S3U 


S3U 


01 -74-1 -L 


MEDICAL  TREATMENT  WR 


S3U 


831 


S31 


SSI 


S4U 


S3U 


01-78-3-E 


EMERGENCY  GENERATOR 


S3U 


SSI 


S3U 


1  -80-1  -O 


VENT  PLENUM 


S3U 


S3U 


1-77-1 -A 


CREW  LOCKER 


S4U 


S4U 


02-73-0-0 


FAN  ROOM 


S4U 


S3U 


S3U 


01-78-3-E 


EMERGENCY  GENERATOR  ROOM 


(CUl  B  QE) 


SSI 


1-76-0-0 


MMR  (UPTAKE) 


SSI 


S3U 


SSI 


01 -68-1 -L 


MEDICAL  TREATMENT  RO 


SSI 


S3U 


S3U 


S3U 


S3U 


SSI 


01-78-1-F 


EMERGENCY  GEN  SERVIC 


SSI 


S3U 


SSI 


01-79-0B-L 


PASSAGE 


SSI 


S3U 


SSI 


01-79-0B-L 


PASSAGE 


SSI 


S3U 


S3U 


SSI 


1-80-1-0 


VENT  PLENUM 


SSI 


S3U 


S3U 


S3U 


SSI 


1-80-1-0 


VENT  PLENUM 


SSI 


S3U 


SSI 


01-86-1-L 


CREW  SR 


SSI 


S3U 


SSI 


S3U 


(none) 


(weather  bulkhead) 


SSI 


S3U 


S4U 


S4U 


S4U 


1-77-3-L 


CREW  LOUNGE 


S4U 


1-82-1-L 


CREWWR.WC&SH 


S4U 


1-82-3-L 


CREWWR,WC&SH 


S4U 


S4U 


S4I 


S4I 


1-85-1-L 


CREW  SR 


S4U 


1-85-S-L 


CREW  SR 


S4I 


02-85-0-0 


INCINERATOR  ROOM 


S4I 


S4I 


(none) 


(weather  overhead) 


S4I 


S3U 


S2U 


01-79-0A-L 


PASSAGE 


(CUl  =  LP) 


SSI 


1-76-0-0 


MMR  (UPTAKE) 


SSI 


S2U 


01-60-0A-L 


PASSAGE 


NPU 


SSI 

NPI 

SSI 


S3U 


000 


S2U 


S3U 


01-74-2-L 


CPO  SR 


S3U 


000 


01-79-0B-L 


PASSAGE 


000 


000 


S2U 


01-80-0-L 


CREW  SR 


S2U 


S2U 


S2U 


S2U 


S2U 


S2U 


01-84-2-L 


CREWWR.  WC&SH 


S2U 


S2U 


S2U 


01-85-2-0 


FOUL  WEATHER  GEAR  LK 


S2U 


S2U 


S2U 


01-88-0-L 


CREW  SR 


S2U 


S2U 


S3U 


S2U 


S2U 


SSI 


SSI 


S3U 


S3U 


S3U 


01-88-0-L 


CREW  SR 


S3U 


S3U 


S2U 


01-88-2-L 


CREW  SR 


S2U 


S2U 


S2U 


01-92-0-L 


COMPANIONWAY 


S2U 


S2U 


(none) 


(weather  bulkhead) 


SSI 


S3U 


(none) 


(weather  bulkhead) 


SSI 


S3U 
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Table  D.2  Barrier  Data 


Compartment  Name 

Adjacent  Compartment 


_ CREW  MESS 

PASSAGE 


_ PASSAGE 

_ INCINERATOR  ROOM 

(weather  overhead) 


Preliminary  Baseline  Barrier 
Materials 


PASSAGE 


CREW  SR 


_ MMR  (UPTAKE) 

EMERGENCY  GENERATOR 
EMERGENCY  GENERATOR 


_ PASSAGE 

_ CREW  SR 

CREW  SR 


CREWWR,WC&SH 


_ CREW  SR 

AFFF  STA. 


INCINERATOR  ROOM 


(weather  overfiead) 


CPO  SR 


_ PASSAGE 

CREWWR.WC&SH 
(weather  bulkhead) 


CPO  MESS  &  LOUNGE 


C.G.  LKRW/SINK 
CREWWR,WC&SH 


(weather  overhead) 


VENT  PLENUM 


CPO  SR 


01-6(W)C-L 


_ MMR  (UPTAKE) 

MMR  (UPTAKE) 


EMERGENCY  GEN  SERVIC 
EMERGENCY  GENERATOR 
EMERGENCY  GENERATOR 
FAN  ROOM 


(weather  bulkhead) 
(weather  bulkhead) 
VENT  plenum" 

_ STACK 

(weather  overhead) 


CPO  SR 


CPOWR.WC.  SH 
PASSAGE 


PASSAGE 


S2U 

S2U 

01-66-2-L 

PASSAGE 

S2U 

S2U 

S31 

S3U 

(none) 

(weather  bulkhead) 

S3I 

S3U 

S4U 

1-57-2-L 

PASSAGE 

S4U 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials  [Plan  ID  Compartment  Name 


Preliminary  Baseline 
Materials 


Barrier 


Adjacent  Compartment 

<1> 

1-60-2-A 

CHILL  STRM 

S4U 

1-60-4-A 

FREEZE  STRM 

S4U 

1-60-6B-A 

DRY  PROVISION  STORER 

S4U 

02-57-0C-L 

PASSAGE 

S4U 

02-63-2-L 

OFFICER  SR 

S4U 

01-84-2-L 

CREWWR,WC&SH 

(CUI  B  LW) 

01-79-OA-L 

PASSAGE 

S2U 

01-80-0-L 

CREW  SR 

01-85-2-Q 

FOUL  WEATHER  GEAR  LK 

01-85-2-Q 

FOUL  WEATHER  GEAR  LK 

S2U 

01-88-2-L 

CREW  SR 

S2U 

(none) 

(weather  bulkhead) 

i  S3I 

1-82-2-Q 

C.G.  LKR  W/ SINK 

S4U 

1-82-4-L 

CREWWR,WC&SH 

S4U 

1-84-2-L  ^ 

COMPANIONWAY 

S4U 

EiSBH 

CREW  SR 

S4U 

(weather  overhead) 

S4I 

FOUL  WEATHER  GEAR  LKR _ 

01-79>0A-L  _  PASSAGE 

01-84-2^  CREWWR.WC&SH 


01-84-2-L  CREWWR,WC&SH 

01-88-2-L  _ _ _ CREW  SR 

1.84-2^  COMPANIONWAY 

(none)  (weather  overhead) 

01 -86-1 -L  CREW  SR _ 

"  01-78-7-E  _ EMERGENCY  GENERATOR 

01-79-0B-L  PASSAGE 

01-88-1^1  CREWWR.WC&SH 

(none)  (weather  bulkhead) 

(none)  (weather  bulkhead) 

1-85-3-1  CREW  SR 

(none)  (weather  overhead) 

01-88-0-L  CREW  SR _ 

01-79-0A-L  PASSAGE 


~  01-79-0A-L _ PASSAGE 

01-79-0B-L  _ PASSAGE 

"  01-88-1-L  _ CREWWR.WC&SH 

~  01-92-0^  _ COMPANIONWAY 

1-82-0-L  PASSAGE 

~  1-85-1-L  ~ _  CREW  SR 

1-85-2-Q  _ _ _ AFFF  STA. 

”  02-85-0^  _ INCINERATOR  ROOM 

(none)  _ _  (weather  overhead) 

^  01-88-1-L  CREW  WR,  WC  &  SH _ 

01-79-0B-L  _ PASSAGE 

01 -86-1 -L  CREW  SR 


S2U 


_ S2 

S3 


S4U 

S4I 


(CUI «  L2) 
S3U 


S2U 

NPU 


NPI 

SSI 


S4I 

S4I 


(CUI  g  L2) 
S2U 


S3U 

S2U 

NPU 

S3U 

S4U 

S4U 

S4U 

S4I 

S4I 

(CUI «  LW) 
S2U 
NPU 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


<2> 


01-88-0-L 

01-92-0>L 

(none) 


1-82-0-L 


Compartment  Name 

Adjacent  Compartment 


_ CREW  SR 

COMPANIONWAY 


_ (weather  bulkhead) 

_ PASSAGE 

CREW  SR 


_ CREW  SR 

INCINERATOR  ROOM 


(weather  overhead) 


Preliminary  Baseline  Barrier 
Materials 


CREW  SR 


_ PASSAGE 

CREWWR,WC&SH 


FOUL  WEATHER  GEAR  LK 
(weather  bulkhead) 


_ (weather  bulkhead) 

COMPANIONWAY 


_ CREW  SR 

(weather  overhead) 


COMPANIONWAY 


CO  CABIN 


(none) 


1-57-3>Q 

01-57-0-Q 


01-57-2-L 

01-60-1-L 


03-56-0A-C 


PASSAGE 


_ CREW  SR 

_ CREWWR,WC&SH 

(weather  bulkhead) 
(weather  bulkhead) 
PASSAGE 
(weather  overhead) 


_ PASSAGE 

_ CO  SR 

_ COMPANIONWAY 

COMPANIONWAY 


_ COMPANIONWAY 

_ COWR,  WC,  SH 

_ RADIO  ROOM 

(weather  bulkhead) 


DUMBWAITER  TRUNK 
WARD  ROOM  PANTRY 


_ CPO  SR 

WARDROOM  MESSROOM  & 


_ PILOT  HOUSE 

PILOTHOUSE  (CHART  A 


02-57-0A-L  [PASSAGE 
02-57-0B-L 


02-57-0C-L  _ 

02-66-0>C _ 

02-69-1 -L _ 

02-69-2-Q 


PASSAGE 
PASSAGE 
RADIO  ROOM 
OFFICER  SR 
CG  LKRW/SINK 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Preliminary  Baseline 
Materials 

Barrier 

<1>  I 

<2> 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

S3U 

OFFICER  SR 

S3I 

FAN  ROOM 

S3U 

PASSAGE 

S4U 

01-68-0-Q 

SHIP  OFFICE 

KHI 

01 -68-1 -L 

MEDICAL  TREATMENT  RO 

01-71-2-L 

CPOWR,WC,  SH 

S4U 

03-56-0A-C 

PILOT  HOUSE 

S4I 

S4I 

03-56-0B-C 

PILOT  HOUSE  (CHART  A 

S4i 

S41 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

S4I 

02-57-0B-L 

PASSAGE 

(CUI «  LP) 

000 

000 

02-57-OA-L 

PASSAGE 

000 

000 

S2U 

S2U 

02-69-1 -L 

OFFICER  SR 

S2U 

S3U 

S3I 

02-73-0-Q 

FAN  ROOM 

||[|^2H 

S3U 

02-75-1 -Q 

PFD  &  SURVIVAL  SUIT 

S3U 

■■■ 

S3U 

S3U 

(none) 

(weather  bulkhead) 

S3i 

01 -68-1 -L 

MEDICAL  TREATMENT  RO 

■■sni 

(none) 

(weather  overhead) 

kh; 

02-57-OC-L 

PASSAGE 

(CUI  =  LP) 

S2U 

02-57-0-L 

CO  CABIN 

S2U 

S2U 

000 

02-57-0A-L 

PASSAGE 

000 

000 

S2U 

S2U 

02-57-2-L 

XOWR,WC,  SH 

im^iH 

S2U 

S2U 

S2U 

02-57-4-L 

XO  SR 

S2U 

S2U 

S2U 

02-59-2-L 

COMPANIONWAY 

S2U 

S2U 

02-61 -2-L 

COMPANIONWAY 

S2U 

S2U 

02-63-2-L 

OFFICER  SR 

S2U 

H^IBi 

S3U 

S3U 

02-66-0-C 

RADIO  ROOM 

S3U 

S2U 

S2U 

02-66-2-L 

OFFICER  WR.WC,  SH 

S2U 

S2U 

02-69-2-Q 

CG  LKRW/SINK 

S31 

(none) 

(weather  bulkhead) 

S3I 

S3U 

01-57-2-L 

CPO  SR 

S4U 

01-60-0A-L 

PASSAGE 

01-60-OB-L 

PASSAGE 

S4U 

01-60-0C-L 

PASSAGE 

Ki!B 

S4U 

01-83-2-L 

CPO  SR 

IIEQQH 

S4U 

03-56-0A-C 

PILOT  HOUSE 

S4U 

S4U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

S4U 

02-57-1 -L 

CO  SR 

(CUI  e  LI) 

laiM 

02-57-0-L 

CO  CABIN 

NPU 

NPU 

laiM 

02-63-1 -L 

COWR,WC,  SH; 

NPU 

NPU 

■i^m 

(none) 

(weather  bulkhead) 

S3I 

^ssm 

m^H 

(none) 

(weather  bulkhead) 

iHkHI 

— 

01-57-0-Q 

WARD  ROOM  PANTRY 

iKilfl 

S4U 

01 -60-1 -L 

WARDROOM  MESSROOM  & 

IKlifl 

S4! 

03-56-0A-C 

PILOT  HOUSE 

S4I 

S4U 

(none) 

(weather  overhead) 

S41 

02.57-2-L 

XO  WR,  WC,  SH 

(CUI «  LW) 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

Preliminary  Baseline  Barrier 
Materials 

<1> 

<2> 

<3> 

<1> 

1  <2> 

1  <3>  1 

PASSAGE 

131M 

mmnm 

BHEgiM 

XO  SR 

Hess! 

9991 

iK!3!H 

HS39HI 

XO  SR 

(weather  bulkhead) 

S3I 

S3U 

S4U 

CPO  SR 

S4U 

■E!!H 

01-57-4-L 

CPOWR.WC,SH 

S4U 

03-56-0A-C 

PILOTHOUSE 

S4I 

02-57-4-L 

XO  SR 

S2U 

02-57-0C-L 

PASSAGE 

S2U 

■DSSli 

NPU 

XO  WR.  WC,  SH 

NPU 

NPU 

■CSIH 

NPU 

XOWR,WC.  SH 

NPU 

NPU 

OFFICER  SR 

Msm 

S3U 

(weather  bulkhead) 

S3I 

S3U 

SSI 

S3U 

(none) 

(weather  bulkhead) 

S3I 

S3U 

S4U 

01-57-2-L 

CPO  SR 

S4U 

S4U 

01-57-4-L 

CPOWR,WC,  SH 

S4I 

03-56-0A-C 

PILOT  HOUSE 

S4I 

S4! 

(none) 

(weather  overhead) 

02-59-2-L 

COMPANIONWAY 

S2U 

S2U 

02-57-0-L 

CO  CABIN 

S2U 

S2U 

S2U 

02-57-0-L 

CO  CABIN 

S2U 

H^Dii 

S2U 

S2U 

02-57-0C-L 

PASSAGE 

S2U 

S2U 

S2U 

02-61 -2-L 

COMPANIONWAY 

S2U 

S2U 

S4U 

01-57-0-Q 

WARD  ROOM  PANTRY 

S4U 

S4U 

01-57-2-L 

CPO  SR 

S4U 

S4U 

01-60-0C-L 

PASSAGE 

S4U 

S4U 

PILOT  HOUSE 

S4U 

COMPANIONWAY 

(GUI  =  LP) 

S2U 

S2U 

CO  CABIN 

S2U 

jj^^QIII 

S2U 

S2U 

PASSAGE 

S2U 

ii^^miii 

S2U 

S2U 

COMPANIONWAY 

S2U 

S3U 

S3U 

RADIO  ROOM 

S3U 

S3U 

S3U 

02-66-0-C 

RADIO  ROOM 

S4U 

01-60-OB-L 

PASSAGE 

^EQIi 

S4U 

01-60-0C-L 

PASSAGE 

S4U 

S4U 

03-56-0A-C 

PILOT  HOUSE 

S4U 

S4U 

03-66-0-L 

DECKWR&WC 

S4U 

S4U 

03-66-01 -C 

ELEX,  1C  &  GYRO  ROOM 

S4U 

02-63-1 -L 

CO  WR,  WC,  SH 

(CUt  e  LW) 

S2U 

HSilQH 

02-57-0-L 

CO  CABIN 

NPU 

NPU 

mum 

HS&fli 

02-57-1 -L 

CO  SR 

NPU 

NPU 

02-66-1 -L 

OFFICER  WR.WC,  SH 

NPU 

NPU 

SSI 

S3U 

■■IH 

(none) 

(weather  bulkhead) 

S3I 

S3U 

S4U 

01-60-1-L 

WARDROOM  MESSROOM  & 

S4U 

S4I 

03-56-0A-C 

PILOTHOUSE 

S4I 

S41 

03-56-0B-C 

PILOTHOUSE  (CHART A 

S4I 

D-44 


Table  D.2  Barrier  Data 


Compartment  Name 

Adjacent  Compartment 

Preliminary  Baseline  Barrier 
Materials 

<1> 

<2> 

<3> 

(weather  overhead) 

S4I 

OFFICER  SR 

(cut  -  L2) 

PASSAGE 

S2U 

XO  SR 

NPU 

msm 

OFFICER  WR,WC,  SH 
OFFICER  WR.WC,  SH 
(weather  bulkhead) 
CPOSR 
PILOTHOUSE 


(weather  overhead) 

RADIO  ROOM 

CO  CABIN 


PASSAGE  S3U _ S3U 

PASSAGE  S3U _ S3U 

COMPANIONWAY  S3U  S3U 


_ COMPANIONWAY 

_ OFFICER  WR.WC,  SH 

_  OFFICER  SR 

_ PASSAGE 

_ SHIP  OFFICE 

_ MEDICAL  TREATMENT  RO 

_ PILOT  HOUSE  (CHART  A 

_ DECKWR&WC 

_ ELEX,  1C  &  GYRO  ROOM 

OFFICER  WR,WC,  SH _ 

_ COWR.WC.  SH 

_ RADIO  ROOM 

OFFICER  SR 


(none) 

(weather  bulkhead) 

01-60-0B-L 

PASSAGE 

01-68-1-L 

MEDICAL  TREATMENT  RO 

S4U 

03-56-OB-C 

PILOT  HOUSE  (CHART  A 

S4U 

(none) 

(weather  overhead) 

S41 

OFFICER  WR,WC,SH 

(CUI  -  LW) 

PASSAGE 

S2U 

02-63-2-L 

OFFICER  SR 

NPU 

02-66-4-L 

OFFICER  WR,WC,  SH 

NPU 

02-69-2-Q 

CGLKRW/SINI^ 

S2U 

OFFICER  SR 

NPU 

PASSAGE 

S4U 

PILOT  HOUSE 

S4I 

S3U 


S4I 

(none) 

(weather  overhead) 

S4I 

02-66-4-L 

OFFICER  WR,WC,  SH 

(CUI  =  LW) 

S2U 

S2U 

02-63-2-L 

OFFICER  SR 

NPU 

NPU 

S2U 

S2U 

02-66-2-L 

OFFICER  WR,WC,  SH 

NPU 

NPU 

NPU 

NPU 

02-69-4-L 

OFFICER  SR 

NPU 

NPU 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Adjacent  Compartment 

<1> 

<2> 

<3> 

S31 

(none) 

(weather  bulkhead) 

S4U 

01-66-2-L 

PASSAGE 

S4I 

(none) 

(weather  overhead) 

OFFICER  SR 

PASSAGE 

PASSAGE 

02-66-0-C 

RADIO  ROOM 

NPU 

■rmiM 

02-66-1 -L 

OFFICER  WR.WC.  SH 

S3U 

S31 

02-75-1 -Q 

PFD  &  SURVIVAL  SUIT 

S3I 

S3U 

(none) 

(weather  bulkhead) 

01-68-M 

MEDICAL  TREATMENT  RO 

03-56-0B-C 

PILOTHOUSE  (CHART A 

S4I 

(none) 

(weather  overhead) 

02-69-2-Q 

CGLKRW/SINK 

S2U 

S2U 

02-57-0A-L 

PASSAGE 

S2U 

S2U 

02-57-0C-L 

PASSAGE 

S2U 

S2U 

02-66-2-L 

OFFICER  WR,WC,  SH 

S2U 

S2U 

02-69-4-L 

OFFICER  SR 

S4U 

01-66-2-L 

PASSAGE 

S4U 

03-56-0A-C 

PILOTHOUSE 

02-69-4-L 

OFFICER  SR 

S3U 

02-57-OA-L 

PASSAGE 

HE^BI 

NPU 

02-66-2-L 

OFFICER  WR.WC,  SH 

NPU 

02-66-4-L 

OFFICER  WR,WC.SH 

S2U 

S2U 

02-69-2-Q 

CG  LKRW/SINK 

S2U 

S21 

02-73-0-Q 

FAN  ROOM 

S3U 

S3I 

02-75-2-Q 

PFD  &  SURVIVAL  SUIT 

S3i 

(none) 

(weather  bulkhead) 

S4U 

01-66-2-L 

PASSAGE 

S4U 

01-70-2-Q 

C.G.  LKR 

S4U 

01-71-2-L 

CPO  WR.WC,  SH 

S4I 

01-74-2-L 

CPO  SR 

S4I 

03-56-0A-C 

PILOT  HOUSE 

S41 

(none) 

(weather  overhead) 

02-73-0-Q 

FAN  ROOM 

S3U 

S3U 

1-76-0-Q 

MMR  (UPTAKE) 

S3U 

1-76-0-Q 

MMR  (UPTAKE) 

S3U 

1-76-O-Q 

MMR  (UPTAKE) 

S3U 

1-80-1-Q 

VENT  PLENUM 

S3I 

S3U 

02-57-OA-L 

PASSAGE 

S3i 

S3U 

02-57.0B-L 

PASSAGE 

S2( 

S2U 

02-69-4-L 

OFFICER  SR 

S21 

S2U 

02-75-2-Q 

PFD  &  SURVIVAL  SUIT 

S2U 

S2U 

S3I 

S3U 

(none) 

(weather  bulkhead) 

S3I 

S3U 

S3I 

S3U 

(none) 

(weather  bulkhead) 

S3I 

S3U 

S4U 

01-60-0A-L 

PASSAGE 

S4U 
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Compartment  Name 

Adjacent  Compartment 


_  SHIP  OFFICE 

_ MEDICAL  TREATMENT  RO 

CPOWR.WC,SH 


_ MEDICAL  TREATMENT  WR 

CPO  SR 


_ EMERGENCY  GEN  SERVIC 

STACK 


_ (weather  overhead) 

PFD  &  SURVIVAL  SUIT  LOCKER 


^ _ PASSAGE 

OFFICER  SR 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ MEDICAL  TREATMENT  RO 

(weather  overhead) 


PFD  &  SURVIVAL  SUIT  LOCKER 

OFFICER  SR 


_ FAN  ROOM 

(weather  bulkhead) 


(weather  bulkhead) 


_ _ CPO  SR 

(weather  overhead) 


INCINERATOR  ROOM _ 

MMR  (UPTAKE) 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

EMERGENCY  GENERATOR 


_ PASSAGE 

PASSAGE 


_ _ CREW  SR 

CREWWR,WC&SH 


_  (weather  overhead) 

PILOT  HOUSE 


_ PILOTHOUSE  (CHART  A 

PILOTHOUSE  (CHART  A 


_ DECKWR&WC 

ELEX,  1C  &  GYRO  ROOM 


_ ELEX,  1C  &  GYRO  ROOM 

_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

(weather  bulkhead) 


I  (weather  bulkhead) 


Preliminary  Baseline  Barrier 
Materials 


Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 


<2> 


(none) 

(none) 


(none) 

02-57-0-L 

02-57-OA-L 


02-57-2-L 

02>57>4-L 

02>59-2>L 

02-61 -2-L 

02-63-1-L 

02-63-2-L 

02-66-2-L 

02-69-2-Q 

02-69-4-L 

(none) 

03-56-0 B-C 

03-56-0A-C 


03-56-0A-C 
03-66-0-L 
03-66-01 -C 


(none) 

(none) 


02-57-0-L 

02-57-OA-L 


02-63-1 -L 
02-66-0-C 


02-66-1 -L 
02-69-1 -L 


Compartment  Name 

Adjacent  Compartment 


_ (weather  bulkhead) 

(weather  bulkhead) 


_ (weather  bulkhead) 

CO  CABIN 


PASSAGE 


PASSAGE 


CO  SR 


XOWR,WC,  SH 


_ COMPANIONWAY 

_ COMPANIONWAY 

_ COWR.WC.  SH 

OFFICER  SR 


_ OFFICER  WR,WC,  SH 

CG  LKRW/SINK 


_ OFFICER  SR 

(weather  overhead) 


PILOT  HOUSE  (CHART  AREA) _ 

PILOT  HOUSE 


_  PILOT  HOUSE 

DECKWR&WC 


_ ELEX,  1C  &  GYRO  ROOM 

(weather  bulkhead) 


(weather  bulkhead) 


_ CO  CABIN 

PASSAGE 


_ CO  WR,WC,  SH 

RADIO  ROOM 


_ OFFICER  WR.WC.  SH 

OFFICER  SR 


(weather  overhead) 


Preliminary  Baseline  Barrier 
Materials 


03-66-0-L  I  DECK  WR  &  WC 


03-56-0A-C 


03-56-0B-C 


03-66-01-C 
03-66-01 -C 


02-61 -2-L 
02-66-0-C 


(none) 

03-66-01-C 


03-56-OA-C 

03-56-0A-C 


03-56-0B-C 

03-66-0-L 

03-66-0-L 


_ PILOT  HOUSE 

PILOTHOUSE  (CHART A 


_ ELEX,  1C  &  GYRO  ROOM 

ELEX,  1C  &  GYRO  ROOM 


_ COMPANIONWAY 

RADIO  ROOM 


_ (weather  overhead) 

ELEX,  1C  &  GYRO  ROOM 


_ PILOT  HOUSE 

PILOTHOUSE 


_ PILOTHOUSE  (CHART A 

_ DECKWR&WC 

_ DECKWR&WC 

(weather  bulkhead) 


(CUI  e  C) 


S2 
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Table  D.2  Barrier  Data 


Ship  Visit  Barrier  Materials 

Plan  ID 

Compartment  Name 

Preliminary  Baseline 
Materials 

Barrier 

<1> 

<2> 

<3> 

Adjacent  Compartment 

<1> 

<2> 

<3> 

S4I 

02-57-0A-L 

PASSAGE 

S4I 

S4U 

02-57-0C-L 

PASSAGE 

S4U 

S4U 

02-61 -2-L 

COMPANIONWAY 

S4U 

S4U 

02-66-0-C 

RADIO  ROOM 

S4U 

S4I 

(none) 

(weather  overhead) 

S4I 

03-76-0-0 

STACK 

(CUI=TU) 

SSI 

(none) 

(weather  bulkhead) 

SSU 

SSU 

SSI 

(none) 

(weather  bulkhead) 

SSI 

(none) 

(weather  bulkhead) 

KliB 

SSI 

ssu 

(none) 

(weather  bulkhead) 

SSU 

SSU 

S4U 

1-76-0-Q 

MMR  (UPTAKE) 

S4U 

S4U 

1-80-1-Q 

VENT  PLENUM 

S4U 

S4i 

02-73-0-Q 

FAN  ROOM 

S4I 

S4U 

(none) 

(weather  overhead) 

S4U 
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Table  D.3  Probability  of  Flame  Termination 


Plan  ID 

Compartment  Name 

CUI=AA 

(Cargo  Hold)  Frequency  of  EB=0.0001 

2-30-0-AA 

CARGO  HOLD 

CUI=AG 

(Gear  Locker)  Frequency  of  EB=0.0010 

3-6-O-Q 

CHAIN  LOCKER  SUMP 

2-6-1-Q 

CHAIN  LOCKER 

2-6-2-Q 

CHAIN  LOCKER 

1-77-1-A 

CREW  LOCKER 

1-82-2-Q 

C.G.  LKRW/SINK 

01-70-2-Q 

C,G.  LKR 

01-85-2-Q 

FOUL  WEATHER  GEAR  LKR 

CG  LKRW/SINK 

02-75-1-Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

02-75-2-Q 

PFD  &  SURVIVAL  SUIT  LOCKER 

CUI=AR 

(Refrigerated  Storage)  Frequency  of 
EB=0.0009 

1^0-2-A 

CHILL  STRM 

1-60-4-A 

FREEZE  STRM 

ggQQIII 

(Storeroom)  Frequency  of  EB=0.0009 
SUPPLY  DEPT.  STOREROOM  NO.  2 

SUPPLY  DEPT  STOREROOM  NO.  1 

ENGINEER  STOREROOM 

2-57-2-A 

SHIP  STORE 

1-(M)-A 

BOATSWAIN  STOREROOM  NO.  1 

IQQIfH 

BOATSWAIN  STOREROOM  NO.  2 

ATON  STRM 

1-60-6A-A 

DRY  PROVISION  STOREROOM 

1-60-6B-A 

DRY  PROVISION  STOREROOM 

1-102-2-A 

DECK  GEAR  STOREROOM 

CUI=C 

(Ship  Control/Communications) 
Frequency  of  EB=0.0012 

2-89-1 -C 

ENGINEERING  CONTROL  CENTER 

01-27-0-C 

BUOY  DECK  CONTROL  BOOTH 

RADIO  ROOM 

PILOT  HOUSE 

PILOT  HOUSE  (CHART  AREA) 

03-66-01-C 

ELEX,  1C  &  GYRO  ROOM 

CU1=EM 

(Main  Propulsion  -  Mechanical) 
Frequency  of  EB=0.0272 

4-12-0-E 

BOWTHRUSTER  MCHRY  ROOM 

4-66-0-E 

MAIN  MACHINERY  ROOM 

4-92-0-E 

STERN  THRUSTER  MACHRY  ROOM 

STEERING  GEAR  ROOM 

(Hazardous  Material  Storage) 

Frequency  of  EB=0.0013 

1-6-2-A 

FLAM.  LIQ.  STOREROOM 

CUI=L1 

(Senior  Officer's  Cabin)  Frequency  of 
EB^O.OOOS 

CO  CABIN 

CO  SR 

02-57-4-L 

XO  SR 

I  Values  I  A  Values 


|EB  I  ITBAR  I  IDBAR  |  |EB  |  |TBAR  |  |DBAR 


M  Values 


|EB  ITBAR  I  IDBAR 
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01-57-2-L 


01-74-2-L 


01-80-0-L 


01-83-2-L 


01-86-1-L 


01-88-0-L 


01-88-2-L 


02-63-2-L 


02-69-1 -L 


02-69-4-L 


CUI=L5 

i-ss-i-lT 


1-85-3-L 


1-85-4-L 


1-92-1-L 


1-92-2-L 


1-96-0-L 


1-66-0-L 


1-77-2-1 


01 -68-1 -L 
CUI=LP 

3-21 -0-L 


2-21 -0-L 


2-48-1 -L 


2-53-1-L 


1-12-1 B-L 


1-15-1-L 


1-21-1-L 


1-21-3-L 


1-57-2-L 


1-59-2-L 


1-66-2-L 

1-82-0-L 


1-84-2-L 


01-60-0B-L 

01-60-0C-L 


01-66-2-L 

01-79-OA-L 


01-79-OB-L 

01-92-0-L 


(Officer/CPO  Quarters)  Frequency  of 
EB=0.0008  _ _ 


CPO  SR  _ _ 


CPO  SR  _ _ 


CREW  SR  _ 


CPO  SR _ _ 

CREW  SR  _ 


CREW  SR _ 

CREW  SR 


OFFICER  SR  _ 

OFFICER  SR 


OFFICER  SR  _ _ 

(Crews  Berthing)  Frequency  of 

EB=0.0008  _ 

CREW  SR  _ 


CREW  SR _ _ 

CREW  SR  _ 


CREW  SR _ _ 

CREW  SR 


CREW  SR 


(Wardroom/Mess/Lounge  Areas) 
Frequency  of  EB=0.0008 


CREW  MESS _ 

CPO  MESS  &  LOUNGE 


CREW  LOUNGE _ 

WARDROOM  MESSROOM  &  LOUNGE 


(Medical/Dental  Spaces)  Frequency  of 
EB=0.0004 


MEDICAL  TREATMENT  ROOM _ 

(Passageway/StaircaseA^estibule) 

Frequency  of  EB=0.0001 _ 

PASSAGE  _ 


PASSAGE  _ 


PASSAGE _ _ 

PASSAGE 


PASSAGE _ _ 

VESTIBULE 


PASSAGE _ 

PASSAGE  _ 


PASSAGE _ 

COMPANIONWAY 


VESTIBULE _ 

COMPANIONWAY  _ 


PASSAGE _ _ 

COMPANIONWAY 


COMPANIONWAY 


PASSAGE _ _ 

COMPANIONWAY 


PASSAGE _ _ 

PASSAGE  _ 


PASSAGE _ _ 

PASSAGE 


PASSAGE  _ _ 

PASSAGE 


PASSAGE _ 

COMPANIONWAY 
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PASSAGE 

79 

t.V-&lrAl;lW 

PASSAGE 

79 

[.VJ.iAW 

PASSAGE 

79 

r.V8AM 

COMPANIONWAY 

86 

02-61 -2-L 

COMPANIONWAY 

86 

CUI=LW 

(Sanitary  Spaces)  Frequency  of 
EB=:0.0002 

DECKWR&WC 

92 

CHANGE  ROOM 

92 

1-60-1-L 

GALLEY  WR  &  WC 

92 

1-82-1-L 

CREWWR,  WC&SH 

92 

1-82-3-L 

CREWWR.WC&SH 

KB! 

1-82-4-L 

CREWWR.  WC  &  SH 

■ai 

1-96-1-L 

CREWWR,  WC&SH 

92 

1-97-4-L 

CREWWR,  WC&SH 

92 

1-98-1-L 

CREWWR,  WC&SH 

92 

01-57-4-L 

CPOWR.WC,  SH 

92 

01-71-2-L 

CPO  WR,  WC,  SH 

92 

01-74-1-L 

MEDICAL  TREATMENT  WR.  WC  &  SH 

92 

CREWWR.  WC&SH 

92 

liQQIIJQm 

CREWWR,  WC&SH 

92 

XO  WR,  WC,  SH 

92 

COWR.WC,  SH 

92 

[]Ela!!^ 

OFFICER  WR,WC,  SH 

92 

02-66-2-L  • 

OFFICER  WR,WC,  SH 

92 

02-66-4-L 

OFFICER  WR,WC,  SH 

92 

DECKWR&WC 

92 

(Aux  Machinery  Spaces)  Frequency  of 
EB=0.0029 

AUXILIARY  MACHINERY  ROOM 

50 

2-21-2-Q 

POTABLE  WATER  PUMP  ROOM 

2-48-2-E 

SOR  PUMP  ROOM 

mm 

2-49-0-E 

SOR  MACHINERY  ROOM 

50  ! 

2-57-4-E 

WATER  SUPPLY  EQPT  ROOM 

1-18-1-Q 

D.C.  REPAIR  LKR  NO.  1 

1-18-2-Q 

AFFF  STA. 

mm 

1-74-2-Q 

DC  REPAIR  LKR  NO.  2 

mm 

1-86-2-Q 

AFFF  STA. 

50 

CUI^^QE 

(Emergency  Aux  Generator  Spaces) 
Frequency  of  EB=0.0204 

01-78-1-F 

EMERGENCY  GEN  SERVICE  TK 

0 

01-78-3-E 

EMERGENCY  GENERATOR  ROOM 

43 

CUI=QF 

(Fan  Room)  Frequency  of  EB=0.0004 

1-97-2-Q 

FAN  ROOM 

66 

02-73-0-Q 

FAN  ROOM 

66 

CUI=QG 

(Galley/Pantry/Scullery)  Frequency  of 
EB=:0.0026 

GALLEY 

79 

GALLEY  ANNEX 

79 

1-66-3-Q 

SCULLERY 

79 

01-57-0-Q 

WARD  ROOM  PANTRY 

79 

02-85-0-Q 

INCINERATOR  ROOM 

40 

CUI=QL 

(Laundry)  Frequency  of  EB=0.0031 

1-105-2-Q 

LAUNDRY 

35 
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(Office  Spaces)  Frequency  of 
EB=0.0004  _ 


1-71-2-Q  I  ENG  LOG  OFFICE  &  DC  CENTRAL 


01-6&O>Q  SHIP  OFFICE _ 

CUI=QS  (Shops)  Frequency  of  EB=0.001 8 


2-57-1^  MACHINE  SHOP _ 

2-59-1-Q  ELEC/ELEX  WORKSHOP  &  STORERM 


1-12-3-Q  BOATSWAIN  SHOP _ _ 


1-21-2-Q  ATON  SHOP 


CUI=TH  (Trunks/Holsts/Dumbwaiters) 

Frequency  of  EB=0.0001 _ 


3-23-0-Q  CRANE  PEDESTAL _ 


1-19-2-T  ESC  TRUNK 


1-57-3-Q  [DUMBWAITER  TRUNK _ 


1^0-1-E  VENT  PLENUM _ 


VENT  PLENUM _ 

(Stacks/Engine  Uptakes)  Frequency  of 
EB=0.0013 


1-76-0-Q  |MMR  (UPTAKE)  _ _ 


03-76-0-Q  STACK  _ 


CUI=V  (Voids/Cofferdams)  Frequency  of 

EB=0.0001  _ 


4-17-2>V  VOID _ 

4-37-2-V  VOID  _ 


4-39-0-V  VOID  _ 


4-39-OA-V  VOID  _ 


4-39-OO-V  VOID _ _ 

3-51 -0-V  VOID  _ 


2-39-0-V  COFFERDAM  _ 

2-39-2-V  VOID  _ 


2-48-0-V  cofferdam _ _ 

CUI=W  (Water  Tank  (empty))  Frequency  of 

EB=0.0004  _ 


4-21-OA-W  SW  ballast  tank _ _ 

4-21  -OB-W  SW  BALLAST  TANK  _ 


SW  BALLAST  TANK  _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK  _ 


SW  BALLAST  TANK  _ 


4-57-OA-W  |SW  BALLAST  TANK _ 


4-57-OB-W  SW  BALLAST  TANK _ 


4-57-OC-W  SW  BALLAST  TANK _ 


4-80-0-W  SEA  BAY _ 

4-0-O.W  SW  BALLAST  TANK _ 


4-6-OA-W  SW  BALLAST  TANK _ 


4-6-OB-W  SW  BALLAST  TANK  _ _ 


4-6-OC-W  SW  BALLAST  TANK _ _ 

2-25-1-WW  potable  WATER  (CARGO) _ 


2-25-2-W  [POTABLE  WATER  (SHIP)  _ 
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CUI=AG 


3-6-0-Q 


2-6-1-Q 


2-6-2-Q 


1-77-1 -A 


1-82-2-Q 


01-70-2-Q 

01-85-2-Q 


02-69-2-Q 


02-75-1-Q 


02-76-2-Q 


CUI-AR 


1-60-2-A 


1-60-4-A 


CUI^AS 


3-57-0-A 


2-21-1-A 


2.50-1-A 


2-57-2-A 


1-0-0-A 


1-6-1-A 


1.18-4-A 


1-60-6  A-A 


1-60-6B-A 


1-102-2-A 


CUI=C 


02-66-0-C 

03-56-0A-C 


03-56-0B-C 


03-66-01 -C 


CUI-EM 


4-12-0-E 


4-66-0-E 


4-92-0-E 


1-102-0-E 


CUI=K 


1-6-2-A 


CUI=L1 


02-57-0-L 


02-57-1-L 


02-57-4-L 


CUI=L2 


01-57-2-L 


01-74-2-L 


01-80-0-L 


01-83-2-L 


Compartinent  Name 


(Cargo  Hold) 


CARGO  HOLD 


(Gear  Locker)  _ 


CHAIN  LOCKER  SUMP 


CHAIN  LOCKER  _ 


CHAIN  LOCKER  _ 


CREW  LOCKER  _ 


C.G.  LKRW/SINK 


C.G.  LKR _ _ 

FOUL  WEATHER  GEAR  LKR 


CG  LKRW/SINK 


PFD  &  SURVIVAL  SUIT  LOCKER 


PFD  &  SURVIVAL  SUIT  LOCKER 
(Refrigerated  Storage) 


CHILL  STRM  _ 


FREEZE  STRM 


(Storeroom) _ 

SUPPLY  DEPT.  STOREROOM  NO.  2 


SUPPLY  DEPT  STOREROOM  NO.  1 
ENGINEER  STOREROOM 


SHIP  STORE _ 

BOATSWAIN  STOREROOM  NO.  1 


BOATSWAIN  STOREROOM  NO.  2 
ATON  STRM 


DRY  PROVISION  STOREROOM 
DRY  PROVISION  STOREROOM 


DECK  GEAR  STOREROOM _ 


(Ship  Control/Communications) 


ENGINEERING  CONTROL  CENTER 
BUOY  DECK  CONTROL  BOOTH 


RADIO  ROOM _ 

PILOT  HOUSE 


PILOT  HOUSE  (CHART  AREA) 
ELEX,  1C  &  GYRO  ROOM 


(Main  Propulsion  -  Mechanical) 
BOWTHRUSTER  MCHRY  ROOM 


MAIN  MACHINERY  ROOM _ 

STERN  THRUSTER  MACHRY  ROOM 


STEERING  GEAR  ROOM 


(Hazardous  Material  Storage) 


FLAM.  LIQ.  STOREROOM _ 


(Senior  Officer's  Cabin) 


CO  CABIN _ _ 

CO  SR 


XO  SR _ _ 

(Officer/CPO  Quarters) 


CPOSR 


CPO  SR _ 

CREW  SR 


CPO  SR 


Cellulosics 

Plastics 

Flam. 

Total  Fuel 

Growth 

(psf) 

(psf) 

Liq.  (gal) 

(kBTUs/sf) 

Model 

%  Deck 
Occupied 
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Cellulosics  Plastics 


Total  Fuel 


Plan  ID  Compartment  Name _ 


01-86-1-L  CREW  SR  _ _ 


01-88-0-L  CREW  SR  _ 


01-88-2-L  CREW  SR  _ _ 


02-63-2-L  OFFICER  SR 


02-69-1-L  OFFICER  SR _ 

02-69-4-L  OFFICER  SR  _ _ 


CUI=L5  (Crews  Berthing)  _ 


1-85<1-L  CREW  SR  _ 


1^5-3-L  CREW  SR  _ _ 


1-86-4-L  CREW  SR  _ 


1-92-1-L  CREW  SR  _ _ 


1-92-2-L  CREW  SR  _ 


1-96-0-1  CREW  SR _ 

CUI^LL  (Wardroom/Mess/Lounge  Areas) _ 


1-66-0-L  CREW  MESS _ 


1-77-2-L  CPO  MESS  &  LOUNGE _ 


1-77-3-L  CREW  LOUNGE _ 

01-60-1-L  WARDROOM  MESSROOM  &  LOUNGE 


CUI^LM  (Medical/Dental  Spaces) _ 

01-68-1-L  MEDICAL  TREATMENT  ROOM _ 


CUI=LP  (Passageway /StaircaseA^estibule) 

3-21 -0-L  PASSAGE  _ 


2-21 -0-L  PASSAGE _ 

2-36-1-L  PASSAGE  _ 


2-39-1-L  [PASSAGE _ _ 

PASSAGE 


2-53-1 -L  [VESTIBULE  _ 

2-57-0-L  PASSAGE  _ _ 


1-12-1A-L  PASSAGE _ _ 

1-12-1B-L  PASSAGE  _ _ 


COMPANIONWAY _ 

VESTIBULE 


1-21-3-L  [COMPANIONWAY _ 

1-57-2-L  PASSAGE  _ 


1  -59-2-L  COMPANIONWAY _ 

1-66-2-L  COMPANIONWAY  _ 


1 .82-0-L  PASSAGE  _ 


1-84-2-L  COMPANIONWAY  _ 


1-92-0-L  PASSAGE  _ 


01-60-0A-L  PASSAGE  _ _ _ 


01-60-0B-L  PASSAGE  _ 


01-60-0C-L  PASSAGE 


01-66-2-L  PASSAGE _ 

01-79-0A-L~  PASSAGE  _ _ 


01-79-OB-L  PASSAGE _ 

01-92-0-L  COMPANIONWAY  _ 


02-57-0A-L  PASSAGE _ 

02-57-0B-L  PASSAGE  _ 


02-57-0C-L  PASSAGE _ 

02-59-2-L  COMPANIONWAY 


(psf)  I  (psf)  [Uq.(gal)|  (kBTUs/sf)  I  Model 


40.0 

14 

40.0 

15 

40,0 

15 

40.0 

15 

40.0 

14 
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Table  D.4  Fuel  Loads 


Plan  ID 


02-61.2-L 


CUI=LW 


1-57-0-L 

1-57^ 


1-60-1-L 


1-82-1-L 


1-82-3-L 


1-82-4-L 


1-96-1-L 


1-97-4-L 


1-98-M 


01-57-4-L 


01-71 -2-L 


01-74-1-L 


01-84-2-L 


01-88-1-L 


02-57-2-L 


02-63-1-L 


02-66-1-L 


02-66-2-L 


02-66-4-L 


03-66-0-L 


CUI=QA 


4-82-0-E 


2-21 -2-Q 
2-48-2-E 


2-49-0-E 


2-57-4-E 


1-18-1-Q 


1-18-2-Q 


1-74-2-Q 

1-85-2-Q 


CUNQE 


01-78-1-F 


01-78-3-E 


CUI=QF 


1-97-2-Q 


02-73-0-Q 


CUI=QG 


1-57-1-Q 


1-66-1-Q 


1-66-3-Q 


01-57-0-Q 


02-85-0-Q 


CU1=QL 


1-105-2-Q 


CUI^QO 


1-71-2-Q 


01-68-0-Q 


CUNQS 


Compartment  Name 


COMPANIONWAY _ 

(Sanitary  Spaces) _ 


DECKWR&WC _ 

CHANGE  ROOM  _ 


GALLEY  WR  &  WC _ 


CREW  WR,  WC  &  SH 


CREW  WR,  WC&SH _ 


CREW  WR,  WC  &  SH  _ 


jCREWWR,  WC&SH _ 

CREW  WR,  WC&SH 


CREW  WR.  WC  &  SH  _ 


CPOWR,WC,  SH 


CPOWR.WC,  SH _ 

MEDICAL  TREATMENT  WR,  WC  &  SH 


CREW  WR,  WC  &  SH  _ 


ICREWWR,  WC&SH  _ _ 


XO  WR,  WC,  SH _ 


COWR,WC,  SH 


OFFICER  WR,  WC,  SH _ 

OFFICER  WR.  WC.  SH 


OFFICER  WR.WC,  SH _ 

DECKWR&WC 


(Aux  Machinery  Spaces) _ 

{AUXILIARY  MACHINERY  ROOM 


POTABLE  WATER  PUMP  ROOM 
SOR  PUMP  ROOM 


SOR  MACHINERY  ROOM _ 

[WATER  SUPPLY  EQPT  ROOM _ _ 


D.C.  REPAIR  LKR  NO.  1 _ 

AFFF  STA.  _ 


DC  REPAIR  LKR  NO.  2 _ 

AFFF  STA. 


(Emergency  Aux  Generator  Spaces) 
EMERGENCY  GEN  SERVICE  TK _ 


EMERGENCY  GENERATOR  ROOM 
I  (Fan  Room)  _ 


FAN  ROOM  _ 


FAN  ROOM 


(Galley/Pantry/Scullery)  _ 


GALLEY  _ _ 


GALLEY  ANNEX  _ _ 


SCULLERY 


[WARD  ROOM  PANTRY _ 


INCINERATOR  ROOM  _ _ 


(Laundry) 


LAUNDRY _ _ 

(Office  Spaces)  _ _ 


ENG  LOG  OFFICE  &  DC  CENTRAL 
[SHIP  OFFICE  _ 


(Shops)  _ 


Cellulosics  Plastics  Flam.  Total  Fuel  Growth  Stack  Ht  %  Deck 
(psf)  (psf)  Liq.  (gal)  (kBTUs/sf)  Mode!  %  Occupied 


i:0^  ^0  40.0  14  .  NA  25 


NA 

75 

NA 

75 
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Table  D.4  Fuel  Loads 


Cellulosics  Plastics  Flam 


Plan  ID  Compartment  Name _ 


2-57-1-Q  MACHINE  SHOP _ 

2-59-1-Q  ELEC/ELEX  WORKSHOP  &  STORERM 


1-12-3-Q  BOATSWAIN  SHOP _ _ 


1-21.2-<2  ATON  SHOP  _ _ 


CUNTH  (Trunks/Hoists/Dumbwaiters) _ 

3-23-0-Q  CRANE  PEDESTAL  _ 


M9-2-T  ESC  TRUNK  _ 

1-57-3-Q  DUMBWAITER  TRUNK _ 


1-80-1-E  VENT  PLENUM 


1-80-1-Q  VENT  PLENUM 


CUl=TU  (Stacks/Engine  Uptakes) _ 

1  -76-0-Q  MMR  (UPTAKE) 


03-76-0^  STACK _ 

CUI=V  (Voids/Cofferdams)  _ 


4-17-2-V  VOID _ 

4-37-2-V  VOID 


4-39-0-V  VOID _ 

4-39-OA-V  VOID 


4-39-OOV  VOID _ 

3-61 -O-V  VOID  , 


2,39-0-V  COFFERDAM _ 

2-39-2-V  VOID 


2-48-0-V  COFFERDAM _ 

CUI-W  (Water  Tank  (empty)) 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


SW  BALLAST  TANK _ 

SW  BALLAST  TANK 


4-48-OB-W  ISW  BALLAST  TANK _ 

4-48-OC-W  SW  BALLAST  TANK 


4-57-OA-W  SW  BALLAST  TANK _ 

4-57-OB-W  SW  BALLAST  TANK 


4-57-OC-W  SW  BALLAST  TANK  _ 


4-80-0-W  SEA  BAY 


SW  BALLAST  TANK 


SW  BALLAST  TANK 


4-6-OB-W  |SW  BALLAST  TANK _ 


4-6-OC-W  SW  BALLAST  TANK 


2-25-1-WW  POTABLE  WATER  (CARGO) _ 

2-25-2-W  I  POTABLE  WATER  (SHI^ 


Uq.  (gal)  (kBTUs/sf) 


0 


Model 


Stack  Ht 
% 

%  Deck 
Occupied 

NA 

75 

NA 

75 

NA 

75 

NA 

75 
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Table  D.5.1 


Run  7-54 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


X-RAY 

Passive,  Automatic  and  Manual 

Worst 

In-Port 

60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0097 

0.2038 

4-66-0-E 

2 

25  years 

0.0075 

0.1879 

4-82-0-E 

2 

24  years 

0.0074 

0.1778 

1-76-0-Q 

3 

16  years 

0.0100 

0.1595 

01-78-3-E 

2 

23  years 

0.0064 

0.1474 

03-76-0-Q 

3 

16  years 

0.0092 

0.1466 

2-89-1-C 

2 

25  years 

0.0050 

0.1257 

2-57-4-E 

2 

24  years 

0.0052 

0.1257 

1-85-2-Q 

2 

24  years 

0.0052 

0.1240 

1-66-1-Q 

2 

22  years 

0.0055 

0.1205 

4-92-0-E 

2 

25  years 

0.0042 

0.1044 

1-18-2-Q 

2 

24  years 

0.0041 

0.0986 

4-12-0-E 

2 

25  years 

0.0039 

0.0984 

1-77-3-L 

2 

21  years 

0.0045 

0.0944 

1-74-2-Q 

2 

24  years 

0.0032 

0.0777 

2-21-2-Q 

2 

24  years 

0.0032 

0.0772 

1-18-1-Q 

2 

24  years 

0.0031 

0.0743 

1-77-2-L 

2 

21  years 

0.0031 

0.0657 

1-21-2-Q 

3 

15  years 

0.0041 

0.0616 

2-57-1 -Q 

3 

15  years 

0.0037 

0.0554 

1-66-3-Q 

2 

22  years 

0.0022 

0.0488 

03-66-01 -C 

2 

25  years 

0.0017 

0.0418 

03-56-0A-C 

2 

25  years 

0.0015 

0.0364 

2-48-2-E 

2 

24  years 

0.0013 

0.0318 

03-56-OB-C 

2 

25  years 

0.0012 

0.0292 

02-66-0-C 

2 

'25  years 

0.0007 

0.0171 

1-6-2-A 

1 

30  years 

0.0004 

0.0132 

02-73-0-Q 

3  1 

18  years 

0.0007 

0.0122 

1-60^-A 

2  ^ 

22  years 

0.0004 

0.0092 

1-60-2-A 

2 

22  years 

0.0004 

0.0092 

01-57-0-Q 

2 

22  years 

0.0004 

0.0089 

1-57-1-Q 

2 

22  years 

0.0004  ^ 

0.0078 

1-102-0-E 

2 

25  years 

0.0003 

0.0067 

02-85-0-Q 

2 

22  years 

0.0003 

0.0062 

2-59-1 -Q 

3 

15  years 

0.0004 

0.0060 

1-57-4-Q 

3 

11  years 

0.0000 

0.0004 

2-49-0-E 

2 

24  years 

0.0000 

0.0003 

1-6-2-A 

1 

30  years 

0.0004 

0.0128 

02-75-1 -Q 

3 

17  years 

0.0007 

0.0121 

01-57-0-Q 

2 

26  years 

0.0004 

0.0112 

1-6-1 -A 

3 

13  years 

0.0004 

0.0056 

2-49-0-E 

2 

23  years 

0.0001 

0.0030 

D 
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Table  D.5.2 


Run  7-55 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


X-RAY 

Passive  and  Automatic 
Worst 
In-Port 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0204 

0.4288 

1-66-1-Q 

2 

22  years 

0.0133 

0.2934 

03-76-0-Q 

3 

16  years 

0.0165 

0.2644 

4-82-0-E 

2 

24  years 

0.0109 

0.2619 

01-78-3-E 

2 

23  years 

0.0113 

0.2594 

4-66-0-E 

2 

25  years 

0.0101 

0.2531 

2-89-1-C 

2 

25  years 

0.0093 

0.2316 

1-76-0-Q 

3 

16  years 

0.0142 

0.2276 

1-85-2-Q 

2 

24  years 

0.0082 

0.1958 

2-57-4-E 

2 

24  years 

0.0081 

0.1939 

1-77-3-L 

2 

21  years 

0.0087 

0.1826 

4-92-0-E 

2 

25  years 

0.0056 

0.1408 

1-77-2-L 

2 

21  years 

0.0066 

0.1390 

1-18-1-Q 

2 

24  years 

0.0057 

0.1367 

1-21-2-Q 

3 

15  years 

0.0088 

0.1321 

1-18-2-Q 

2 

24  years 

0.0053 

0.1273 

1-74-2-Q 

2 

24  years 

0.0051 

0.1235 

4-12-0-E 

2 

25  years 

0.0047 

0.1184 

2-21 -2-Q 

2 

24  years 

0.0043 

0.1026 

2-57-1 -Q 

3 

15  years 

0.0057 

0.0848 

03-66-01-C 

2 

25  years 

0.0031 

0.0786 

1-66-3-Q 

2 

22  years 

0.0035 

0.0776 

03-56-0A-C 

2 

25  years 

0.0025 

0.0625 

2-48-2-E 

2 

24  years 

0.0022 

0.0522 

03-56-0B-C 

2 

25  years 

0.0019 

0.0471 

02-66-0-C 

2 

25  years 

0.0018  1 

0.0439 

02-73-0-Q 

3  1 

18  years 

0.0022 

0.0404 

1-60-4-A 

2 

22  years 

0.0012 

0.0259 

1-60-2-A 

2 

22  years 

0.0012 

0.0259 

1-57-1-Q 

2 

22  years 

0.0009 

0.0194 

1-6-2-A 

1 

30  years 

0.0006 

0.0190 

1-102-0-E 

2 

25  years 

0.0005 

0.0136 

2-59-1 -Q 

3 

15  years 

0.0009 

0.0128 

01-57-0-Q 

2 

22  years 

0.0005 

0.0120 

02-85-0-Q 

2 

22  years 

0.0004 

0.0085 

1-57-4-Q 

3 

1 1  years 

0.0003 

0.0031 

2-49-0-E 

2 

24  years 

0.0001 

0.0028 

02-75-2-Q 

3 

17  years 

0.0020 

0.0336 

1-6-2-A 

1 

30  years 

0.0007 

0.0211 

02-75-1 -Q 

3 

17  years 

0.0009 

0.0145 

01-57-0-Q 

2 

26  years 

0.0005 

0.0142 

1-6-1 -A 

3 

13  years 

0.0006 

0.0084 

2^9-0-E 

2 

23  years 

0.0002 

0.0037 

D 
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Table  D.53 


Run  7-56 


Readiness  Condition  X-RAY 

Configuration  Passive  and  Manual 

Case  Worst 

Assumed  Location  In-Port 

Run  Time  60  minutes 


Target  Compartment 
1-66-0-L 

4-82-0-E _ 

01-78-3-E _ 

4-66-0-E _ 

1-76-0-Q _ 

1-66-1-Q _ 

03-76-0-Q _ 

1- 85-2-Q _ 

2- 89-1 -C _ 

4-92-0-E 

2-57-4-E _ 

1-77-3-L _ 

1-74-2-Q _ 

4-12-0-E _ 

1-77-2-L _ 

1-18-2-Q _ 

1- 66-3-Q _ 

2- 48-2-E _ 

2-57-1 -Q _ 

1- 18-1-Q _ 

2- 21-2-Q _ 

1- 21-2-Q _ 

03-66-01 -C _ 

03-56-OA-C _ 

03-56-0B-C _ 

2- 59-1 -Q _ 

02-66-0-C _ 

1-6-2-A _ 

02-73-0-Q _ 

1-102-0-E _ 

1-60-4-A _ 

1-60-2-A _ 

1- 57-1-Q _ 

01-57-0-Q _ 

02-85-0-Q _ 

2- 49-0-E _ 

1-57-4-Q 


Magnitude/Frequency 
-of  Acceptable  Loss- 

O  I  0*1  iiaorc 


21  years 

24  years 

23  years 

25  years 
16  years 

22  years 
16  years 

24  years 

25  years 
25  years 
24  years 
21  years 

24  years 

25  years 

21  years 
24  years 

22  years 
24  years 
15  years 
24  years 

24  years 
15  years 

25  years 
25  years 
25  years 
15  years 
25  years 
30  years 
18  years 
25  years 
22  years 
22  years 
22  years 
22  years 
22  years 
24  years 
11  years 


Relative  Frequency 
of  Loss  I  FFS 

0.0296 

0.0237 

0.0230 

0.0198 

0.0248 

0.0172 

0.0225 

0.0148 

0.0137 

0.0131 

0.0128 

0.0117 

0.0095 

0.0081 

0.0092 

0.0064 

0.0064 

0.0053 

0.0085 

0.0052 

0.0049 

0.0069 

0.0017 

0.0015 

0.0012 

0.0015 

0.0007 

0.0004 

0.0007 

0.0005 

0.0004 

0.0004 

0.0004 

0.0004 

0.0004 

0.0000 

0.0000 


Relative  Loss 
Factor  (RLF) 

0.6213 

0.5683 

0.5289 

0.4955 

0.3961 

0.3791 

0.3598 

0.3545 

0.3420 

0.3272 

0.3078 

0.2452 

0.2269 

0.2024 

0.1926 

0.1534 

0.1401 

0.1282 

0.1275 

0.1256 

0.1184 

0.1028 

0.0418 

0.0364 

0.0292 

0.0226 

0.0171 

0.0132 

0.0122 

0.0115 

0.0096 

0.0096 

0.0096 

0.0089 

0.0080 

0.0005 

0.0004 


1-60 


Table  D.5.4 


Run  7-57 


Readiness  Condition  X-RAY 

Configuration  Passive 

Case  Worst 

Assumed  Location  In-Port 

Run  Time  60  minutes 


Target  Compartment 
1-66-0-L 

01-78-3-E _ 

1- 66-1-Q _ 

4-82-0-E _ 

4-66-0-E _ 

03-76-0-Q _ 

2- 89-1 -C _ 

1-85-2-Q _ 

1-76-0-Q _ 

1- 77-3-L _ 

4-92-0-E _ 

2- 57-4-E 

1-77-2-L _ 

1-74-2-Q _ 

1-21-2-Q _ 

4-12-0-E _ 

1-18-1-Q _ 

1- 66-3-Q _ 

2- 48-2-E _ 

1- 18-2-Q _ 

2- 57-1 -Q _ 

2-21-2-Q _ 

03-66-0 1-C 

03-56-0A-C _ 

03-56-0B-C _ 

2-59-1-Q _ 

02-66-0-C _ _ 

02-73-0-Q _ 

1-60-4-A _ 

1- 60-2-A 

2- 49-0-E 

1-102-0-E _ 

1-57-1-Q _ 

1-6-2-A _ 

01-57-0-Q _ 

02-85-0-Q _ 

1-57-4-Q 


-of  Acceptable  Loss-  | 

of  Loss  1  FFS 

Factor  (RLF) 

2 

21  years 

0.0639 

1.3428 

2 

23  years 

0.0393 

0.9046 

2 

22  years 

0.0410 

0.9014 

2 

24  years 

0.0335 

0.8030 

2 

25  years 

0.0257 

0.6427 

3 

16  years 

0.0389 

0.6229 

2 

25  years 

0.0221 

0.5518 

2 

24  years 

0.0229 

0.5504 

3 

16  years 

0.0333 

0.5327 

2 

21  years 

0.0231 

0.4853 

2 

25  years 

0.0183 

0.4572 

2 

24  years 

0.0180 

0.4328 

2 

21  years 

0.0183 

0.3846 

2 

24  years 

0.0143 

0.3425 

3 

15  years 

0.0164 

0.2464 

2 

25  years 

0.0096 

0.2404 

2 

24  years 

0.0096 

0.2308 

2 

22  years 

0.0100 

0.2201 

2 

24  years 

0.0086 

0.2052 

2 

24  years 

0.0082 

0.1972 

3 

15  years 

0.0124 

0.1864 

2 

24  years 

0.0066 

0.1583 

2 

25  years 

0.0031 

0.0786 

2 

25  years 

0.0025 

0.0625 

2 

25  years 

0.0019 

0.0471 

3 

15  years 

0.0031 

0.0464 

2 

25  years 

0.0018 

0.0451 

3 

18  years 

0.0022 

0.0404 

2 

22  years 

0.0013 

0.0285 

2 

22  years 

0.0013 

0.0285 

2 

24  years 

0.0012 

0.0279 

2 

25  years 

0.0009 

0.0234 

2 

22  years 

0.0011 

0.0234 

1 

30  years 

0.0006 

0.0190 

2 

22  years 

0.0005 

0.0120 

2 

22  years 

0.0005 

0.0110 

3 

11  years 

0.0003 

0.0035 

i-6 


Table  D.5.5 


Run  7-58 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive,  Automatic,  and  Manual 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
ptable  Loss- 

Relative  Frequency 
of  Loss  I  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0097 

0.2038 

4-66-0-E 

2 

25  years 

0.0075 

0.1879 

4-82-0-E 

2 

24  years 

0.0074 

0.1778 

1-76-0-0 

3 

16  years 

0.0100 

0.1595 

01-78-3-E 

2 

23  years 

0.0064 

0.1474 

03-76-0-Q 

3 

16  years 

0.0092 

0.1466 

2-89-1-C 

2 

25  years 

0.0050 

0.1257 

2-57-4-E 

2 

24  years 

0.0052 

0.1257 

1-85-2-Q 

2 

24  years 

0.0052 

0.1240 

1-66-1-Q 

2 

22  years 

0.0055 

0.1205 

4-92-0-E 

2 

25  years 

0.0042 

0.1044 

1-18-2-Q 

2 

24  years 

0.0041 

0.0986 

4-12-0-E 

2 

25  years 

0.0039 

0.0984 

1-77-3-L 

2 

21  years 

0.0045 

0.0944 

1-74-2-Q 

2 

24  years 

0.0032 

0.0777 

2-21 -2-Q 

2 

24  years 

0.0032 

0.0772 

1-1 8-1 -Q 

2 

24  years 

0.0031 

0.0743 

1-77-2-L 

2 

21  years 

0.0031 

0.0657 

1-21 -2-Q 

3 

15  years 

0.0041 

0.0616 

2-57-1 -Q 

3 

15  years 

0.0037 

0.0554 

1-66-3-0 

2 

22  years 

0.0022 

0.0488 

03-66-01 -C 

2 

25  years 

0.0017 

0.0418 

03-56-0A-C 

2 

25  years 

0.0015 

0.0364 

2-48-2-E 

2 

24  years 

0.0013 

0.0318 

03-56-OB-C 

2 

25  years 

0.0012 

0.0292 

02-66-0-C 

2 

25  years 

0.0007 

0.0171 

1-6-2-A 

1 

30  years 

0.0004 

0.0132 

02-73-0-0 

3 

18  years 

0.0007 

0.0122 

1-60-4-A 

2 

22  years 

0.0004 

0.0092 

1-60-2-A 

2 

22  years 

0.0004 

0.0092 

01-57-0-0 

2 

22  years 

0.0004 

0.0089 

1-57-1-0 

2 

22  years 

0.0004 

0.0078 

1-102-0-E 

2 

25  years 

0.0003 

0.0067 

02-85-0-0 

2 

22  years 

0.0003 

0.0062 

2-59-1-0 

3 

15  years 

0.0004 

0.0060 

1-57-4-0 

3 

1 1  years 

0.0000 

0.0004 

2-49-0-E 

2 

24  years 

0.0000 

0.0003 

D-62 


Table  D.5.6 


Run  7-59 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Automatic 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0204 

0.4288 

1-66-1-Q 

2 

22  years 

0.0133 

0.2934 

03-76-0-Q 

3 

16  years 

0.0165 

0.2644 

4-82-0-E 

2 

24  years 

0.0109 

0.2619 

01-78-3-E 

2 

23  years 

0.0113 

0.2594 

4-66-0-E 

2 

25  years 

0.0101 

0.2531 

2-89-1 -C 

2 

25  years 

0.0093 

0.2316 

1-76-0-Q 

3 

16  years 

0.0142 

0.2276 

1-85-2-Q 

2 

24  years 

0.0082 

0.1958 

2-57-4-E 

2 

24  years 

0.0081 

0.1939 

1-77-3-L 

2 

21  years 

0.0087 

0.1826 

4-92-0-E 

2 

25  years 

0.0056 

0.1408 

1-77-2-L 

2 

21  years 

0.0066 

0.1390 

1-18-1-Q 

2 

24  years 

0.0057 

0.1367 

1-21-2-Q 

3 

15  years 

0.0088 

0.1321 

1-18-2-Q 

2 

24  years 

0.0053 

0.1273 

1-74-2-Q 

2 

24  years 

0.0051 

0.1235 

4-12-0-E 

2 

25  years 

0.0047 

0.1184 

2-21 -2-Q 

2 

24  years 

0.0043 

0.1026 

2-57-1 -Q 

3 

15  years 

0.0057 

0.0848 

03-66-01 -C 

2 

25  years 

0.0031 

0.0786 

1-66-3-Q 

2 

22  years 

0.0035 

0.0776 

03-56-0A-C 

2 

25  years 

0.0025 

0.0625 

2-48-2-E 

2 

24  years 

0.0022 

0.0522 

O3-56-0B-C 

2 

25  years 

0.0019 

0.0471 

02-66-0-C 

2 

25  years 

0.0018 

0.0439 

02-73-0-Q 

3 

18  years 

0.0022 

0.0404 

1-60-4-A 

2 

22  years 

0.0012 

0.0259 

1-60-2-A 

2 

22  years 

0.0012 

0.0259 

1-57-1-Q 

2 

22  years 

0.0009 

0.0194 

1-6-2-A 

1 

30  years 

0.0006 

0.0190 

1-102-0-E 

2 

25  years 

0.0005 

0.0136 

2-59-1 -Q 

3 

15  years 

0.0009 

0.0128 

01-57-0-Q 

2 

22  years 

0.0005 

0.0120 

02-85-0-Q 

2 

22  years 

0.0004 

0.0085 

1-57-4-Q 

3 

11  years 

0.0003 

0.0031 

2-49-0-E 

2 

24  years 

0.0001 

0.0028 

Table  D.5.7 


Run  7-60 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Manual 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
ptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0296 

0.6213 

4-82-0-E 

2 

24  years 

0.0237 

0.5683 

01-78-3-E 

2 

23  years 

0.0230 

0.5289 

4-66-0-E 

2 

25  years 

0.0198 

0.4955 

1-76-0-Q 

3 

16  years 

0.0248 

0.3961 

1-66-1-Q 

2 

22  years 

0.0172 

0.3791 

03-76-0-Q 

3 

16  years 

0.0225 

0.3598 

1-85-2-Q 

2 

24  years 

0.0148 

0.3545 

2-89-1-C 

2 

25  years 

0.0137 

0.3420 

4-92-0-E 

2 

25  years 

0.0131 

0.3272 

2-57-4-E 

2 

24  years 

0.0128 

0.3078 

1-77-3-L 

2 

21  years 

0.0117 

0.2452 

1-74-2-Q 

2 

24  years 

0.0095 

0.2269 

4-12-0-E 

2 

25  years 

0.0081 

0.2024 

1-77-2-L 

2 

21  years 

0.0092 

0.1926 

1-18-2-Q 

2 

24  years 

0.0064 

0.1534 

1-66-3-Q 

2 

22  years 

0.0064 

0.1401 

2-48-2-E 

2 

24  years 

0.0053 

0.1282 

2-57-1 -Q 

3 

15  years 

0.0085 

0.1275 

1-18-1-Q 

2 

24  years 

0.0052 

0.1256 

2-21 -2-Q 

2 

24  years 

0.0049 

0.1184 

1-21-2-Q 

3 

15  years 

0.0069 

0.1028 

03-66-01 -C 

2 

25  years 

0.0017 

0.0418 

03-56-0A-C 

2 

25  years 

0.0015 

0.0364 

03-56-0B-C 

2 

25  years 

0.0012 

0.0292 

2-59-1 -Q 

3 

15  years 

0.0015 

0.0226 

02-66-0-C 

2 

25  years 

0.0007 

0.0171 

1-6-2-A 

1 

30  years 

0.0004 

0.0132 

02-73-0-Q 

3 

18  years 

0.0007 

0.0122 

1-102-0-E 

2 

25  years 

0.0005 

0.0115 

1-60-4-A 

2 

22  years 

0.0004 

0.0096 

1-60-2-A 

2 

22  years 

0.0004 

0.0096 

1-57-1-Q 

2 

22  years 

0.0004 

0.0096 

01-57-0-Q 

2 

'22  years 

0.0004 

0.0089 

02-85-0-Q 

2 

22  years 

0.0004 

0.0080 

2-49-0-E 

2 

24  years 

0.0000 

0.0005 

1-57-4-Q 

3 

11  years 

0.0000 

0.0004 

D 
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Table  D.5.8 


Run  7-61 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 
Passive 
Worst 
At  Sea 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0639 

1.3428 

01-78-3-E 

2 

23  years 

0.0393 

0.9046 

1-66-1-Q 

2 

22  years 

0.0410 

0.9014 

4-82-0-E 

2 

24  years 

0.0335 

0.8030 

4-66-0-E 

2 

25  years 

0.0257 

0.6427 

03-76-0-Q 

3 

16  years 

0.0389 

0.6229 

2-89-1-C 

2 

25  years 

0.0221 

0.5518 

1-85-2-Q 

2 

24  years 

0.0229 

0.5504 

1-76-0-0 

3 

16  years 

0.0333 

0.5327 

1-77-3-L 

2 

21  years 

0.0231 

0.4853 

4-92-0-E 

2 

25  years 

0.0183 

0.4572 

2-57-4-E 

2 

24  years 

0.0180 

0.4328 

1-77-2-L 

2 

21  years 

0.0183 

0.3846 

1-74-2-Q 

2 

24  years 

0.0143 

0.3425 

1-21-2-Q 

3 

15  years 

0.0164 

0.2464 

4-12-0-E 

2 

25  years 

0.0096 

0.2404 

1-18-1-Q 

2 

24  years 

0.0096 

0.2308 

1-66-3-Q 

2 

22  years 

0.0100 

0.2201 

2-48-2-E 

2 

24  years 

0.0086 

0.2052 

1-18-2-0 

2 

24  years 

0.0082 

0.1972 

2-57-1-0 

3 

15  years 

0.0124 

0.1864 

2-21-2-0 

2 

24  years 

0.0066 

0.1583 

03-66-01 -C 

2 

25  years 

0.0031 

0.0786 

03-56-OA-C 

2 

25  years 

0.0025 

0.0625 

03-56-0B-C 

2 

25  years 

0.0019 

0.0471 

2-59-1-0 

3 

15  years 

0.0031 

0.0464 

02-66-0-C 

2 

25  years 

0.0018 

0.0451 

02-73-0-0 

3 

18  years 

0.0022 

0.0404 

1-60-4-A 

2 

22  years 

0.0013 

0.0285 

1-60-2-A 

2 

22  years 

0.0013 

0.0285 

2-49-0-E 

2 

24  years 

0.0012 

0.0279 

1-102-0-E 

2 

25  years 

0.0009 

0.0234 

1-57-1-0 

2 

22  years 

0.0011 

0.0234 

1-6-2-A 

1 

30  years 

0.0006 

0.0190 

01-57-0-0 

2 

22  years 

0.0005 

0.0120 

02-85-0-0 

2 

22  years 

0.0005 

0.0110 

1-57-4-0 

3 

11  years 

0.0003 

0.0035 

D-65 


Table  D.5.9 


Run  7-62 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive,  Automatic,  and  Manual 
Worst 
In  Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
ptable  Loss- 

Relative  Frequency 
of  Loss  I  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0097 

0.2038 

4-66-0-E 

2 

25  years 

0.0075 

0.1879 

4-82-0-E 

2 

24  years 

0.0074 

0.1778 

1-76-0-Q 

3 

16  years 

0.0100 

0.1595 

01-78-3-E 

2 

23  years 

0.0064 

0.1474 

03-76-0-Q 

3 

16  years 

0.0092 

0.1466 

2-89-1 -C 

2 

25  years 

0.0050 

0.1257 

2-57-4-E 

2 

24  years 

0.0052 

0.1257 

1-85-2-Q 

2 

24  years 

0.0052 

0.1240 

1-66-1-Q 

2 

22  years 

0.0055 

0.1205 

4-92-0-E 

2 

25  years 

0.0042 

0.1044 

1-18-2-Q 

2 

24  years 

0.0041 

0.0986 

4-12-0-E 

2 

25  years 

0.0039 

0.0984 

1-77-3-L 

2 

21  years 

0.0045 

0.0944 

1-74-2-Q 

2 

24  years 

0.0032 

0.0777 

2-21-2-Q 

2 

24  years 

0.0032 

0.0772 

1-18-1-Q 

2 

24  years 

0.0031 

0.0743 

1-77-2-L 

2 

21  years 

0.0031 

0.0657 

1-21-2-Q 

3 

15  years 

0.0041 

0.0616 

2-57-1 -Q 

3 

15  years 

0.0037 

0.0554 

1-66-3-Q 

2 

22  years 

0.0022 

0.0488 

03-66-0 1-C 

2 

25  years 

0.0017 

0.0418 

03-56-0A-C 

2 

25  years 

0.0015 

0.0364 

2-48-2-E 

2 

24  years 

0.0013 

0.0318 

03-56-0B-C 

2 

25  years 

0.0012 

0.0292 

02-66-0-C 

2 

25  years 

0.0007 

0.0171 

1-6-2-A 

1 

30  years 

0.0004 

0.0132 

02-73-0-Q 

3 

18  years 

0.0007 

0.0122 

1-60-4-A 

2 

22  years 

0.0004 

0.0092 

1-60-2-A 

2 

22  years 

0.0004 

0.0092 

01-57-0-Q 

2 

22  years 

0.0004 

0.0089 

1-57-1-Q 

2 

22  years 

0.0004 

0.0078 

1-102-0-E 

2 

25  years 

0.0003 

0.0067 

02-85-0-Q 

2 

22  years 

0.0003 

0.0062 

2-59-1 -Q 

3 

15  years 

0.0004 

0.0060 

1-57-4-Q 

3 

1 1  years 

0.0000 

0.0004 

2-49-0-E 

2 

24  years 

0.0000 

0.0003 

D 
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Table  D.5.10 


Run  7-63 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Automatic 
Worst 
In  Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Acce 

e/Frequency 
ptable  Loss- 

Reiative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0204 

0.4288 

1-66-1-Q 

2 

22  years 

0.0133 

0.2934 

03-76-0-Q 

3 

16  years 

0.0165 

0.2644 

4-82-0-E 

2 

24  years 

0.0109 

0.2619 

01-78-3-E 

2 

23  years 

0.0113 

0.2594 

4-66-0-E 

2 

25  years 

0.0101 

0.2531 

2-89-1-C 

2 

25  years 

0.0093 

0.2316 

1-76-0-Q 

3 

16  years 

0.0142 

0.2276 

1-85-2-Q 

2 

24  years 

0.0082 

0.1958 

2-57-4-E 

2 

24  years 

0.0081 

0.1939 

1.77-3-L 

2 

21  years 

0.0087 

0.1826 

4-92-0-E 

2 

25  years 

0.0056 

0.1408 

1-77-2-L 

2 

21  years 

0.0066 

0.1390 

1-18-1-Q 

2 

24  years 

0.0057 

0.1367 

1-21-2-Q 

3 

15  years 

0.0088 

0.1321 

1-18-2-0 

2 

24  years 

0.0053 

0.1273 

1-74-2-Q 

2 

24  years 

0.0051 

0.1235 

4-12-0-E 

2 

25  years 

0.0047 

0.1184 

2-21 -2-Q 

2 

24  years 

0.0043 

0.1026 

2-57-1 -Q 

3 

15  years 

0.0057 

0.0848 

03-66-0 1-C 

2 

25  years 

0.0031 

0.0786 

1-66-3-Q 

2 

22  years 

0.0035 

0.0776 

03-56-0A-C 

2 

25  years 

0.0025 

0.0625 

2-48-2-E 

2 

24  years 

0.0022 

0.0522 

03-56-0B-C 

2 

25  years 

0.0019 

0.0471 

02-66-0-C  1 

2 

25  years 

0.0018 

0.0439 

02-73-0-Q 

3 

18  years 

0.0022 

0.0404 

1-60-4-A 

2 

22  years 

0.0012 

0.0259 

1-60-2-A 

2 

22  years 

0.0012 

0.0259 

1-57-1-Q 

2 

22  years 

0.0009 

0.0194 

1-6-2-A 

1 

30  years  H 

0.0006 

0.0190 

1-102-0-E 

2 

25  years 

0.0005 

0.0136 

2-59-1 -Q 

3 

15  years 

0.0009 

0.0128 

01-57-0-Q 

2 

22  years 

0.0005 

0.0120 

02-85-0-Q 

2 

22  years 

0.0004 

0.0085 

1-57-4-Q 

3 

11  years 

0.0003 

0.0031 

2-49-0-E 

2 

24  years 

0.0001 

0.0028 

D-67 


Table  D.5.11 


Run  7-64 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 

Passive  and  Manual 
Worst 
in  Port 
60  minutes 


Target  Compartment 

Magnitud 
-of  Accei 

e/Frequency 
ptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0296 

0.6213 

4-82-0-E 

2 

24  years 

0.0237 

0.5683 

01-78-3-E 

2 

23  years 

0.0230 

0.5289 

4-66-0-E 

2 

25  years 

0.0198 

0.4955 

1-76-0-Q 

3 

16  years 

0.0248 

0.3961 

1-66-1-Q 

2 

22  years 

0.0172 

0.3791 

03-76-0-Q 

3 

16  years 

0.0225 

0.3598 

1-85-2-Q 

2 

24  years 

0.0148 

0.3545 

2-89-1 -C 

2 

25  years 

0.0137 

0.3420 

4-92-0-E 

2 

25  years 

0.0131 

0.3272 

2-57-4-E 

2 

24  years 

0.0128 

0.3078 

1-77-3-L 

2 

21  years 

0.0117 

0.2452 

1-74-2-Q 

2 

24  years 

0.0095 

0.2269 

4-12-0-E 

2 

25  years 

0.0081 

0.2024 

1-77-2-L 

2 

21  years 

0.0092 

0.1926 

1-18-2-Q 

2 

24  years 

0.0064 

0.1534 

1-66-3-Q 

2 

22  years 

0.0064 

0.1401 

2-48-2-E 

2 

24  years 

0.0053 

0.1282 

2-57-1 -Q 

3 

15  years 

0.0085 

0.1275 

1-18-1-Q 

2 

24  years 

0.0052 

0.1256 

2-21 -2-Q 

2 

24  years 

0.0049 

0.1184 

1-21-2-Q 

3 

15  years 

0.0069 

0.1028 

03-66-01 -C 

2 

25  years 

0.0017 

0.0418 

03-56-0A-C 

2 

25  years 

0.0015 

0.0364 

03-56-0B-C 

2 

25  years 

0.0012 

0.0292 

2-59-1 -Q 

3 

15  years 

0.0015 

0.0226 

02-66-0-C 

2 

25  years 

0.0007 

0.0171 

1-6-2-A 

1 

30  years 

0.0004 

0.0132 

02-73-0-Q 

3 

18  years 

0.0007 

0.0122 

1-102-0-E 

2 

25  years 

0.0005 

0.0115 

1-60-4-A 

2 

22  years 

0.0004 

0.0096 

1-60-2-A 

2 

22  years 

0.0004 

0.0096 

1-57-1-Q 

2 

22  years 

0.0004 

0.0096 

01-57-0-Q 

2 

22  years 

0.0004 

0.0089 

02-85-0-Q 

2 

22  years 

0.0004 

0.0080 

2-49-0-E 

2 

24  years 

0.0000 

0.0005 

1-57-4-Q 

3 

11  years 

0.0000 

0.0004 

D-6 
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Table  D.5.12 


Run  7-65 


Readiness  Condition 

Configuration 

Case 

Assumed  Location 
Run  Time 


YOKE 
Passive 
Worst 
In  Port 
60  minutes 


Target  Compartment 

Magnitude/Frequency 
-of  Acceptable  Loss- 

Relative  Frequency 
of  Loss  1  FFS 

Relative  Loss 
Factor  (RLF) 

1-66-0-L 

2 

21  years 

0.0639 

1.3428 

01-78-3-E 

2 

23  years 

0.0393 

0.9046 

1-66-1-Q 

2 

22  years 

0.0410 

0.9014 

4-82-0-E 

2 

24  years 

0.0335 

0.8030 

4-66-0-E 

2 

25  years 

0.0257 

0.6427 

03-76-0-Q 

3 

16  years 

0.0389 

0.6229 

2-89-1 -C 

2 

25  years 

0.0221 

0.5518 

1-85-2-Q 

2 

24  years 

0.0229 

0.5504 

1-76-0-Q 

3 

16  years 

0.0333 

0.5327 

1-77-3-L 

2 

21  years 

0.0231 

0.4853 

4-92-0-E 

2 

25  years 

0.0183 

0.4572 

2-57-4-E 

2 

24  years 

0.0180 

0.4328 

1-77-2-L 

2 

21  years 

0.0183 

0.3846 

1-74-2-Q 

2 

24  years 

0.0143 

0.3425 

1-21-2-Q 

3 

15  years 

0.0164 

0.2464 

4-12-0-E 

2 

25  years 

0.0096 

0.2404 

1-18-1-Q 

2 

24  years 

0.0096 

0.2308 

1-66-3-Q 

2 

22  years 

0.0100 

0.2201 

2-48-2-E 

2 

24  years 

0.0086 

0.2052 

1-18-2-Q 

2 

24  years 

0.0082 

0.1972 

2-57-1 -Q 

3 

15  years 

0.0124 

0.1864 

2-21-2-Q 

2 

24  years 

0.0066 

0.1583 

03-66-01 -C 

2 

25  years 

0.0031 

0.0786 

03-56-0A-C 

2 

25  years 

0.0025 

0.0625 

03-56-0B-C 

2 

25  years 

0.0019 

0.0471 

2-59-1 -Q 

3 

15  years 

0.0031 

0.0464 

02-66-0-C 

2 

25  years 

0.0018 

0.0451 

02-73-0-Q 

3 

18  years 

0.0022 

0.0404 

1-60-4-A 

2 

22  years 

0.0013 

0.0285 

1-60-2-A 

2 

22  years 

0.0013 

0.0285 

2-49-0-E 

2 

24  years 

0.0012 

0.0279 

1-102-0-E 

2 

25  years 

0.0009 

0.0234 

1-57-1-Q 

2 

22  years 

0.0011 

0.0234 

1-6-2-A 

1 

30  years 

0.0006 

0.0190 

01-57-0-Q 

2 

22  years 

0.0005 

0.0120 

02-85-0-Q 

2 

22  years 

0.0005 

0.0110 

1-57-4-Q 

3 

1 1  years 

0.0003 

0.0035 
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Appendix  E 

FIRE  PROTECTION  DOCTRINE 

The  U.S.  Coast  Guard  Cutter  JUNIPER  Fire  Protection  Doctrine  is  organized  into 
three  parts:  Part  A  contains  the  principles  of  fire  science  which  are  relevant  to  shipboard 
fire  protection.  Part  B  contains  oflBcial  policies  and  guidance  promulgated  by  the 
Commandant,  U.S.  Coast  Guard  that  pertain  to  firefighting  on  "large"  cutters.  For  the 
purposes  of  this  fire  protection  doctrine,  "small"  cutters  are  defined  to  be  all  cutters  65' 
and  greater  in  length  and  less  than  1 80'  in  length.  The  225'  JUNIPER  considered  in  this 
report  is  thus  a  “large”  cutter  in  the  Coast  Guard  fleet.  Part  C  contains  firefighting 
procedures  and  tactics  for  combating  all  classes  of  fires  in  all  compartments  in  the 
JUNIPER  class  cutter.  Specific  procedures  are  provided  for  15  individual  compartments 
as  well  as  in-port  fires.  Part  C  also  contains  information  pertinent  to  firefighting  in  the 
JUNIPER  such  as: 

•  Compartmentation  -  Inboard  and  outboard  profile  and  deck  plan  views  of  the 
JUNIPER  are  shown.  In  addition,  location  of  particularly  hazardous  fuel  loads  are 
noted. 

•  Mechanical  and  electrical  isolation  details  are  provided  for  various  systems  and 
equipment. 

•  Ventilation  and  smoke  control  details  are  provided. 

•  Information  concerning  the  fire  and  smoke  detection  system  is  provided. 

•  Specific  information  concerning  installed  and  portable  firefighting  equipment  is 
provided. 


The  following  is  an  index  for  this  appendix:  Page 

Part  A  Principles  of  Fire  Science . E-2 

Part  B  Policies  for  Firefighting  on  Large  Cutters . E-19 

Part  C  Procedures  for  Firefighting  on  JUNIPER . E-28 
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Fire  Protection  Doctrine  -  Part  A 
Principles  of  Fire  Science 


L  Purpose 

The  purpose  of  this  fire  protection  doctrine  is  to  provide  useful  information 
pertinent  to  fire  science  (Part  A),  guidance  promulgated  by  Commandant  for  firefighting 
on  Coast  Guard  Cutters  (Part  B),  and  tactical  firefighting  procedures  for  each  class  of  fire 
likely  to  be  encountered,  inport  and  underway  (Part  C).  Part  A  of  this  doctrine  applies  to 
all  Coast  Guard  Cutter  Classes.  Part  B  applies  specifically  to  either  “small”  or  "large" 
Coast  Guard  Cutter  Classes.  Small  Cutters  are  defined,  for  the  purposes  of  firefighting 
doctrine  applicability,  to  be  all  cutter  classes  ranging  in  size  fi-om  65'  WYTL  Harbor 
Tugboats  to  175'  WLM  (R)  Coastal  Buoy  Tenders  inclusive.  Large  Cutters  are  defined, 
for  the  purposes  of  firefighting  doctrine  applicability,  to  be  all  cutter  classes  ranging  in  size 
fi-om  180'  WLB  Ocean-going  Buoy  Tenders  to  399'  WAGB  Polar  Icebreakers  inclusive. 
Part  C  is  Coast  Guard  Cutter  Class  specific  and  should  be  individually  tailored  to  suit  each 
ship  in  the  class  to  account  for  minor  differences.  A  complete  fire  protection  doctrine  for 
a  cutter  is  therefore  composed  of  three  parts. 

n.  Shipboard  Fire  Protection 

A.  Philosophy 

The  guiding  design  philosophy  of  shipboard  fire  protection  embraces  a  series  of 
steps  beginning  with  prevention  and  continuing  in  sequence  through  detection, 
confinement,  control,  extinguishment  and  finally  post-extinguishment.  It  would  be  ide^  if 
fires  could  be  prevented  from  occurring  in  the  first  place,  therefore  considerable  effort  is 
made  to  prevent  fires.  If  an  unwanted  fire  does  occur,  it  is  desirable  to  detect  the  fire  as 
early  as  possible  and  before  the  fire  has  a  chance  to  grow.  Detection  can  be  accomplished 
with  installed  smoke,  heat  and  flame  detectors  or  the  crew  can  detect  the  presence  of 
smoke  or  fire.  Once  a  fire  is  detected,  the  approach  is  to  contain  or  isolate  the  fire  to  the 
"room  of  origin".  If  this  is  successful,  the  damage  will  be  minimized.  In  some  cases  the 
fire  will  spread  to  involve  other  compartments  through  poorly  designed  (or  inaintained) 
bulkheads  or  open  access  fittings.  In  either  event,  the  next  step  is  to  extinguish  the  fire. 
Extinguishment  can  be  accomplished  manually  or  with  an  automated,  fixed  fire  protection 
system.  The  post-extinguishment  step  includes  restoration  of  ship's  systems  to  enable 
continuation  of  the  ship's  mission. 

B.  Fundamental  Concepts  of  Fire 

In  a  ship,  fiiels  are  present  in  solid,  liquid  and  gaseous  forms.  Solid  fuels  include 
paper  products,  clothing,  furniture,  plastics  and  other  common  "ash-producing" 
substances.  They  are  capable  of  smoldering  for  hours  before  bursting  into  visible  flames. 
Plastic  fuels  (polyethylene, ‘nylon,  vinyls,  etc.)  usually  produce  higher  burning  rates  and  a 
higher  heat  content  per  unit  weight  than  cellulosic  fuels.  In  addition,  plastics  usually  bum 
with  extremely  dense  smoke  and  produce  toxic  gases  such  as  carbon  monoxide,  hydrogen 
chloride  and  phosgene  gas.  Flammable  liquids  such  as  lube  oil,  hydraulic  oil,  diesel  fuel. 
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JP-5,  paints  and  solvents  are  usually  found  in  engineering  spaces  and  are  often  contained 
under  pressure.  Pound  for  pound,  flammable  liquids  produce  2.5  times  more  heat  than 
wood,  and  they  release  this  heat  3  to  10  times  faster.  When  flammable  liquids  spill,  or 
worse,  spray  under  pressure  on  a  hot  surface,  the  resulting  fire  bums  with  tremendous 
intensity.  Many  of  the  major  conflagrations  on  ships  are  a  result  of  flammable  liquid  spray 
fires  in  the  engine  room.  There  are  both  natural  and  manufactured  flammable  gases. 

Those  commonly  found  on  board  ship  include  acetylene,  propane,  and  butane.  Gases,  like 
flammable  liquids,  usually  produce  visible  flames  and  will  not  smolder. 

1.  Fire  Tetrahedron 

Combustion  or  rapid  oxidation  describes  a  process  in  which  a  fuel  pyrolizes  or 
turns  into  a  vapor  and  mixes  with  oxygen  at  a  high  rate  of  speed;  heat  and  light,  visibly 
seen  as  flames,  are  by-products  of  this  process.  The  heat  generated  by  combustion  travels 
in  all  directions  including  back  toward  the  fire  which  in  turn  pyrolizes  more  fuel  and  thus  a 
chain  reaction  is  established.  Fuel,  heat  and  oxygen  are  thus  required  for  the  existence  of 
fire  as  well  as  the  chain  reaction  process  described.  The  fire  tetrahedron,  shown  in  Figure 
A-1,  is  a  graphic  representation  of  the  combustion  process.  If  any  of  the  four  faces  of  the 
tetrahedron  are  removed,  the  fire  will  be  extinguished. 


2.  Classification  of  Fire 

Fires  are  grouped  into  four  classes  according  to  the  type  of  fuel  as  shown  in  Table 
A-1 .  Sometimes  due  to  the  presence  of  multiple  fuel  types  a  combination  of  classes  of  fire 
will  occur.  Electrical  fires,  for  example,  almost  always  involve  a  solid  or  liquid  fuel  as 
well. 


TABLE  A.1  CLASSES  OF  FIRE 


Class 

Fuel 

A 

Solid  Fuels 

B 

Flammable  Liquids  or  Gases 

C 

Electrical 

D 

Combustible  Metals 
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3.  Extinguishing  Agents 

An  extinguishing  agent  operates  by  removing  one  or  more  faces  of  the  fire 
tetrahedron  using  one  of  the  following  four  methods: 

•  Cooling.  This  is  a  direct  attack  on  the  heat  face  of  the  tetrahedron.  The  goal  is  to 
reduce  the  temperature  of  the  fuel  below  its  ignition  temperature. 

•  Smothering.  This  is  an  attack  on  the  edge  of  the  tetrahedron  where  the  fuel  and 
oxygen  meet.  The  action  is  to  separate  the  fuel  from  the  oxygen. 

•  Oxygen  Dilution.  This  is  an  attack  on  the  oxygen  face  where  the  goal  is  to  reduce  the 
oxygen  content  below  that  necessary  to  sustain  combustion. 

•  Chain  Reaction  Breaking.  The  goal  here  is  to  interrupt  the  chain  reaction  long  enough 
for  the  fuel  to  cool  below  its  ignition  point. 

There  are  six  fire  extinguishing  agents  normally  encountered  in  shipboard 
firefighting.  These  agents  are  in  the  form  of  liquids  (3),  gases  (2)  or  solids  (1).  The 
choice  of  agent  is  based  on  the  class  of  fire  and  the  agents  available  to  fight  the  fire.  The 
following  sections  discuss  the  agents  available,  their  advantages  and  disadvantages. 

a)  Liquid 

By  far  the  most  common  extinguishing  agent  is  water.  Salt  or  fresh  water  is  very 
effective  on  class  A  fires  while  aqueous  film-forming  foam  (AFFF)  is  effective  against 
class  B  fires  and  deep  seated  class  A  fires.  The  advantage  of  using  water  is  its 
inexhaustible  supply;  the  disadvantage  is  that  water  conducts  electricity  and  adversely 
affects  the  stability  of  the  ship  if  too  much  accumulates.  AFFF  has  persistence  and  will 
remain  effective  as  a  blanketing  agent  for  several  hours,  but  has  to  be  washed  from 
machinery  after  the  fire  is  out.  Aqueous  potassium  carbonate  is  primarily  used  to  combat 
galley  deep  fat  fryer  fires  and  their  exhaust  systems. 

b)  Gas 

Halon  is  a  manufactured  chlorofluorocarbon  (CFC)  and  is  extremely  effective 
against  all  classes  of  fire.  The  advantages  of  Halon  are  that  it  is  clean,  non  lethal  (in 
concentrations  sufficient  to  extinguish  fire),  non-conducting,  and  extremely  fast  in 
extinguishing  fires.  Like  freon  and  other  CFCs,  it  apparently  damages  the  ozone  in  the 
atmosphere  and  is  being  phased  out  of  production.  CO2  is  an  effective  agent  against  class 
C  fires  and  is  non-conductive  and  non-corrosive.  CO2  is  clean,  effective,  and 
environmentally  acceptable,  but  it  is  lethal  in  quantities  sufficient  to  extinguish  fire. 

c)  Solid 

Potassium  bicarbonate  powder  (PKP)  is  the  only  dry  chemical  authorized  for  use  in 
portable  extinguishers  on  Coast  Guard  Cutters  and  Boats.  PKP  fire  extinguishers  are 
designed  to  be  used  on  Class  B  fires.  They  may  also  be  used  on  Class  A  fires,  recognizing 
that  they  may  have  limited  effectiveness.  This  agent  is  non-lethal  and  non-conducting  but 
on  the  other  hand  it  is  corrosive  to  electronic  equipment  and  difficult  to  clean  up. 
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nL  Prevention 

There  are  four  basic  principles  of  fire  prevention  which  should  be  observed 
routinely  to  reduce  shipboard  fire  hazards. 

A.  Frequent  Inspections 

It  is  the  responsibility  of  every  crew  member  to  prevent  fires.  Accordingly,  the 
entire  crew  should  be  constantly  alert  to  eliminate  fire  hazards.  Fire  hazards  should  be 
brought  to  the  attention  of  the  Commanding  OflBcer/Oflacer-in-Charge  who  can  take 
appropriate  action. 

B.  Proper  Stowage  of  Combustibles 

Paint,  flammable  liquids,  ordnance  and  munitions  should  only  be  stowed  on  board 
in  spaces  specificaUy  designed  for  the  purpose  or  on  weather  decks.  These  spaces  wUl  be 
protected  with  explosion  proof  lights,  noncombustible  shelving,  fire  detectors,  and  an 
automated  total  flooding  fire  protection  system.  Paint  lockers,  magazines  and  other 
spaces  specifically  designed  for  extremely  flammable  or  explosive  products  are  not 
generally  found  on  small  cutters. 

C.  Training  and  Education 

Frequent  fire  drills  and  team  training  should  be  conducted  so  that  in  an  emergency 
the  crew  will  respond  correctly  and  automatically.  Education  in  the  principles  of  fire 
science  will  permit  the  proper  selection  of  a  firefighting  agent  and  equipment  depending  on 
the  class  of  fire  encountered.  Training  will  permit  the  proper  use  of  the  firefighting 
equipment  installed  or  available  on  board. 

D.  Enforcement  of  Fire  Prevention  Policies  and  Practices 

The  following  policies  and  practices  will  minimize  fire  hazards  and  reduce  the 
chances  of  uncontrolled  growth  if  a  fire  should  occur. 

•  Maintain  flange  shields  on  flammable  liquid  piping. 

•  Maintain  proper  covers  on  flammable  liquid  strainers. 

•  Keep  sounding  tube  caps  in  place  and  isolation  valves  closed. 

•  Take  immediate  action  to  stop  and  repair  all  oil  leaks. 

•  Keep  ventilation  ducts  clean  and  free  from  oily  residue. 

•  Keep  bilges  free  of  trash  and  oil. 

•  Do  not  allow  unauthorized  flammable  materials  on  board. 

•  Do  not  stow  combustible  materials  in  voids  or  uptakes. 

•  Do  not  stow  combustibles  in  direct  contact  with  bulkheads  and  decks  -  allow  for  at 
least  one  foot  stand-off  distance. 
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•  Perforai  preventive  maintenance  on  &efighting  equipment  in  accordance  with 
authorized  procedures.  Ensure  all  interlocks  work  properly. 

•  Operate  &efighting  equipment  in  accordance  with  procedures  established  in  this 
doctrine  and  other  authorized  documents. 

•  Maintain  damage  control  closures  and  fittings  in  accordance  with  the  authorized 
material  condition  of  readiness. 

•  Comply  with  authorized  tag-out  procedures  for  electrical  and  mechanical  equipment. 
rV.  Detection 

There  are  two  types  of  fire  detectors:  the  installed  smoke,  heat  and  flame  detectors 
found  in  berthing  compartments,  magazines,  engine  rooms,  and  other  spaces,  and  the 
crew,  who  should  be  constantly  vigilant  to  the  presence  of  smoke  or  flames.  A  crew 
member  has  two  basic  duties  to  perform  in  the  event  that  fire  or  smoke  is  detected: 
sounding  the  alarm,  and  making  an  efibrt  to  extinguish  or  at  least  contain  the  fire.  The 
person  discovering  the  fire  should  sound  the  alarm  first  then  attempt  to  apply  first  aid. 

The  crew  member  should  attempt  to  extinguish  the  fire  with  the  nearest  available 
extinguisher  that  dispenses  the  appropriate  firefighting  agent  if  this  first  md  can  be 
accomplished  safely.  If  first  md  is  not  immediately  effective,  the  crew  member  should 
evacuate  the  space  and  contain  the  fire  by  closing  the  door  to  the  compartment. 

A.  Equipment 

Fire  detectors  sense,  and  initiate  a  signal  in  response  to,  heat,  smoke,  flame  or 
some  other  indication  of  fire.  The  types  of  detectors  that  are  in  common  use  are  discussed 
in  the  next  section. 

1.  Smoke  Detectors  (products  of  combustion) 

The  smoke  detector  continuously  samples  the  air  for  the  products  of  combustion, 
specifically  smoke  particles.  There  are  various  types  of  smoke  detector,  the  most  common 
include  the  ionization  and  photoelectric  types.  Ionization  detectors  operate  on  the 
principle  that  smoke  interferes  with  the  flow  of  ionized  particles  created  in  the  detector. 
The  photoelectric  type  measures  the  amount  of  obscurity  in  a  light  beam  created  by  the 
detector. 


2.  Heat-actuated  Fire  Detectors  (fixed  temperature,  rate  of  rise) 

The  primary  classes  of  heat-actuated  devices  are  fixed-temperature  detectors  and 
rate-of-rise  detectors.  A  fixed-temperature  detector  initiates  an  alarm  when  the 
temperature  of  the  device  reaches  a  pre-set  value.  Note  the  device  itself  has  to  reach  this 
temperature  -  not  just  the  air  around  it.  This  thermal  lag  is  proportional  to  the  rate  of  rise 
of  the  air  temperature.  Rate  of  rise  detectors  sense  the  rate  at  which  the  temperature  is 
rising  and  sounds  an  alarm  when  this  rate  exceeds  the  allowable  value.  Rate  of  rise 
detectors  will  reset  themselves,  whereas  fixed  temperature  detectors  will  not. 
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3.  Flame  Detectors  (optical) 

Flame  detectors  are  designed  to  recognize  certain  characteristics  of  flames  such  as 
light  intensity,  flicker  (pulsation)  frequency  and  radiant  energy  levels.  Flame  detectors  are 
not  commonly  found  on  board  ship  due  to  false  alarms.  For  example  arcs  from  weldmg, 
or  light  reflecting  off  the  water's  surface  sometimes  cause  flickering  winch  are 
misinterpreted  by  the  detector.  Electric  light  bulbs  also  tend  to  flicker  if  the  ship  is 
vibrating. 


B.  Operation 

Detectors  are  designed  to  operate  continuously  with  minimal  maintenance  and  are 
inherently  reliable.  They  are  usually  battery  powered  or  wired  for  1 10  volt  electrical 
power.  In  general,  on  Coast  Guard  Cutters,  detectors  sound  the  alarm  only,  they  do  not 
automatically  discharge  a  firefighting  agent. 

V.  Confinement 

The  initial  actions  by  the  person  who  discovers  a  fire  can  make  the  difference 
between  a  controllable  fire  and  one  which  threatens  the  life  of  the  ship.  Any  crew  member 
discovering  a  fire  or  an  indication  of  fire  must  immediately  sound  the  alarm.  The  report  of 
a  fire  must  reach  the  Officer  of  the  Deck  by  whatever  method  available,  such  as 
messenger,  telephone,  announcing  system,  intercom,  installed  fire  alarm  syste^  or  human 
voice.  If  the  fire  is  small  and  appears  capable  of  being  controlled,  then  an  initial  attack  can 
be  attempted  by  personnel  with  little  or  no  protection.  The  use  of  more  than  one  portable 
extinguisher  simultaneously  is  more  effective  than  using  them  one  at  a  time.  If  the  fire  is 
large,  or  if  the  compartment  of  origin  is  unknown,  or  if  the  fire  is  fed  by  a  pressurized  fuel 
source,  then  the  initial  actions  should  be  to  contain  and  isolate  the  fire.  This  can  be 
accomplished  by  taking  advantage  of  the  design  of  the  vessel  (passive  measures)  and  by 
isolating  the  fire  from  sources  of  fuel  and  oxygen  (active  measures).  The  following 
sections  discuss  these  passive  and  active  measures. 

A.  Passive  Measures 

Passive  measures  include  features  that  are  designed  into  the  cutter  that  serve  to 
inhibit  fire  growth. 


1.  Compartmentation 

A  ship  is  subdivided  into  compartments  for  several  purposes,  not  the  least  of  which 
is  to  provide  barriers  to  fire,  smoke,  and  flooding. 

a)  Barriers. 

Barriers  include  the  bulkheads,  decks  and  overheads  that  define  a  compartment  s 
boundaries.  Watertight  bulkheads  are  designed  to  resist  both  fire  and  flooding.  Non- 
watertight  joiner  bulkheads  serve  a  useful  purpose  to  slow  the  spread  of  fire  and  smoke 
but  are  generally  ineffective  to  prevent  progressive  flooding.  Doors,  windows  and 
portholes  are  often  open  to  provide  ventilation  and  access  for  the  crew;  these  must  be 
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immediately  closed  in  the  event  of  fire  or  flooding  to  maximize  the  barriers'  effectiveness. 
Some  ships  have  specially  designed  bulkheads  and  decks  to  resist  fire  spread  (e.g. 
boundaries  enclosing  engineering  spaces).  A  fire  zone  boundary  is  a  physical  boundary 
designed  to  retard  the  passage  of  flame  and  smoke.  Watertight  bulkheads  and  decks  may 
serve  as  fire  zone  boundaries  along  with  other  boundaries  specifically  designed  to  resist 
fire.  In  addition,  joiner  bulkheads  may  serve  as  a  fire  zone  boundary  even  though  there  is 
a  reduced  degree  of  fire  resistance  compared  to  a  specifically  designated  fire  zone 
bulkhead/deck.  These  joiner  bulkheads  may  serve  as  a  fire  zone  boundaiy,  provided  there 
is  physical  integrity  mmntained  fi'om  deck-to-deck.  Any  boundary  in  which  the  physical 
characteristics  are  maintained  (i.e.  no  openings)  can  serve  as  a  smoke  boundary  to  prevent 
smoke  spread.  Openings  can  be  protected  to  prevent  smoke  spread  by  installing  smoke 
curtains  or  blankets/sheets. 

b)  Fuel  Loading. 

A  fire  caimot  bum  vdthout  fuel.  Therefore  if  the  fire  can  be  isolated  in  a 
compartment  that  has  minimal  fuel  loading,  the  fire  will  go  out  on  its  own.  The 
distribution  of  the  fuel  loading  is  an  important  factor  in  fire  growth.  For  example,  if  the 
fuel  is  stacked  vertically  (opposed  to  horizontally)  the  fire  will  grow  more  quickly  for  the 
same  amount  of  fuel.  Fire  wUl  also  spread  more  quickly  in  bookcases  with  the  glass  doors 
open  than  with  the  doors  closed.  Simply  closing  the  doors  on  bookcases  before  leaving 
the  ship's  office  is  a  good  example  of  how  one  can  take  advantage  of  the  ship  s  passive  fire 
protection  features  to  prevent  fire  growth. 

The  type  of  fuel  is  a  very  important  factor.  There  are  two  basic  types  of  solid  fuel: 
cellulosic  and  plastic.  Cellulosic  fuels  are  basically  wood-based  products  such  as  paper, 
wood,  and  cotton.  Plastics  include  a  lot  of  the  modem  manufactured  products  such  as 
polystyrene  (liners  in  refngerators),  foams  and  vinyls  (padding  and  upholstery  used  in 
cushions),  and  polyesters  (clothing).  Plastics,  in  general,  have  heat  release  rates  that  are 
five  to  ten  times  greater  than  cellulosics.  Sleeping  bags  brought  on  board  by  the  crew  for 
example,  may  be  five  to  ten  times  more  hazardous  than  wool  blankets. 

2.  Construction  Materials 

Non-flammable  constmction  materials  are  normally  specified  in  new  constmction. 
The  crew  is  cautioned  that  decorative  sheathing  or  paneling  installed  during  habitability 
improvement  projects  should  not  include  flammable  materials.  Likewise,  if  the  cushions 
on  the  mess  deck  benches  are  reupholstered,  the  selection  of  materials  should  be  in 
accordance  with  guidance  on  acceptable  products  and  materials.  This  guidance  should  be 
obtained  fi’om  the  Naval  Engineering  Manual,  COMDTINST  M9000.6  (Series),  or  fi'om 
the  MLC  (v)  division. 

B.  Active  Measures 

Active  measures  include  actions  that  the  ship's  crew  can  take  to  isolate  and  contmn 

afire. 


E-10 


Part  A 


1.  Setting  Material  Condition  ZEBRA 

One  of  the  most  basic  procedures  in  shipboard  firefighting  is  setting  material 
condition  ZEBRA  which  is  intended  to  close  all  doors  and  windows  in  all  the  barriers  to  a 
fire. 


2.  Securing  Ventilation 

Securing  supply  and  exhaust  ventilation  fans  and  installing  avmlable  covers  over 
the  inlet  or  exhaust  will  reduce  the  avmlable  oxygen  to  a  fire.  Positive  ventilation  should 
be  provided  where  possible  to  spaces  outside  the  smoke  boundaries. 

Active  desmoking  (e.g.  positive  ventilation  to  spaces  outside  smoke  boundaries 
and  desmoking  during  firefighting  efforts)  should  be  limited  to  fires  involving  class  A 
materials.  Refer  to  NSTM  Chapter  555,  Section  555-5.3.4C  for  additional  guidance  and 

details. 


3.  Securing  Fuel 

In  a  class  B  fire  it  is  absolutely  essential  to  secure  the  fuel  to  operating  engines. 
Attempts  to  extinguish  the  fire  will  be  fiustrated  until  the  source  of  the  fuel  is  secured. 
Remote  fuel  shutoffs  are  provided  outside  the  machinery  space  to  safely  secure  the  fuel 
supply.  It  should  be  noted  that  after  securing  the  fuel  supply  the  engine  will  continue  to 
run  for  a  short  time  to  consume  the  in-line  fuel. 

4.  Securing  Electrical  Power. 

Securing  the  electrical  power  will  extinguish  a  class  C  fire.  Additional 
extinguishment  efforts  may  be  required  if  a  class  A  or  B  fire  is  also  involved.  The  fire 
pumps  on  most  cutters  are  electrically  operated.  Therefore  an  alternate  source  of 
firefighting  water  pressure  may  be  required  in  the  event  electrical  power  is  secured. 

VL  Extinguishment 

A.  Firefighting  Equipment 

The  firefighting  systems  described  below  are  installed  on  Coast  Guard  Cutters. 
Each  has  capabilities  and  limitations  which  must  be  understood  by  firefighting  personnel  to 
ensure  quick  and  proper  selection  of  equipment.  Each  cutter  has  a  subset  of  these  systems 
and  it  is  important  to  know  which  systems/equipment  are  available  for  use.  This  specific 
information  is  located  in  Part  C  of  the  fire  protection  doctrine  for  each  cutter.  The 
following  information  is  a  basic  introduction  to  firefighting  equipment  typically  found  on 
board  Coast  Guard  Cutters.  All  personnel  should  read  the  following  publications  for  more 
detailed  information: 

•  Naval  Ship's  Technical  Manuals  (Chapters  555,  077  and  079  vol  1-3) 

•  Naval  Engineering  Manual  (COMDTINST  M9000.6  (Series)) 

•  Surface  Ship  Survivability  Manual  (NWP  62-1  (Series)) 
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1.  Firemain  System 

The  firemain  system  consists  of  installed  piping  to  distribute  water  to  fire  stations 
located  throughout  the  ship.  This  piping  may  be  exposed  to  fi'eezing  temperatures,  the 
weight  of  the  water  in  the  system  would  adversely  ^ect  stability,  and  operating  the  fire 
pumps  without  overboard  reliefs  would  bum  up  the  pumps,  therefore  this  system  is 
normally  dry  and  has  to  be  charged  with  water  from  an  installed  electric  pump  or  a 
portable  pump.  The  system  is  normally  used  to  energize  fire  hoses  for  fighting  class  A 
fires  or  for  the  production  of  AFFF  water  mixture  for  class  B  fires.  When  a  hose  line 
attack  is  needed  to  attack  a  flammable  liquid  fire,  water  fog  may  be  used  (fog  position  on 
the  Coast  Guard  vari-nozzle)  as  the  primary  extinguishing  agent.  However,  the  time 
required  to  fight  the  fire  will  be  longer,  more  firefighters  will  be  required,  increased  fire 
damage  can  be  expected,  and  risk  of  reflash  is  greater  than  if  AFFF  were  used. 

2.  Firehose  and  Nozzle 

The  standard  hose  used  on  Coast  Guard  Cutters  is  an  orange  colored, 
chlorosulfonated,  polyethylene  (hypolon),  impregnated,  double  jacketed ,  synthetic  rubber 
hose  in  two  sizes  -  1  1/2"  and  2  1/2",  and  one  length  -  50  ft.  The  hose  is  configured  with  a 
brass  male  coupling  on  one  end  and  a  brass  female  coupling  on  the  other.  The  male  end 
always  goes  to  the  scene  of  the  fire.  The  exposed  brass  threads  on  the  male  coupling  are 
easily  damaged  which  may  prevent  installation  of  a  nozzle.  Two  lengths  may  be 
connected  and  the  couplings  should  be  hand  tightened.  The  spanner  wrench  at  the  fire 
station  should  not  be  used  for  this  purpose,  this  wrench  should  be  used  to  loosen  the 
connection  between  the  fire  station  and  the  firehose.  Fire  stations  are  located  on  the 
cutter  such  that  two  hoses  can  be  brought  to  bear  in  any  compartment.  This  may  require 
the  installation  of  two  lengths  of  fire  hose  on  some  fire  stations. 

The  Coast  Guard  Vari-nozzle  is  manufactured  by  Akron  Brass  (style  3019)  and 
Elkhart  Brass  (SFL-GN-95).  It  is  designed  for  a  95  gpm  flow  rate  and  is  used  to  produce 
AFFF  with  a  style  2901  inline  proportioner. 

3.  Portable  Pumps 

Portable  pumps  serve  a  dual  purpose.  First,  they  may  be  used  to  provide  a  source 
of  firefighting  water  on  the  cutter  itself  or  for  another  vessel  in  distress.  The  portable 
pump  can  serve  as  a  backup  to  the  installed  electric  pump  or  as  the  primary  source  in  case 
the  electric  pump  is  unavailable.  This  is  often  the  case  in  an  engine  room  fire  where  most 
electric  pumps  are  installed.  Secondly,  they  can  be  used  as  a  means  of  dewatering.  Since 
a  portable  pump  is  driven  by  an  internal  combustion  engine,  it  must  be  operated  on  the 
weather  deck.  The  designation  of  portable  pumps  includes  the  rate  in  gallons  per  minute 
the  pump  is  deigned  to  produce. 

a)  P-250  Mod  1  Pump 

This  pump  is  a  portable,  gasoline  engine  driven  pump.  It  is  designed  for  use  in 
firefighting  and  dewatering  operations.  It  will  produce  250  gpm  at  100  psi  using  two  1 
1/2"  hoses  and  one  2  1/2"  eductor.  For  dewatering  contaminated  spaces,  the  P-250  pump 
can  be  used  in  conjunction  with  a  peri-jet  eductor;  the  pump  can  draw  a  suction  directly 
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on  uncontaminated  spaces  if  the  suction  hose  will  reach  the  space  from  the  weather  deck. 
The  peri-jet  eductor  is  a  venturi  that  is  designed  to  discharge  approximately  two  times  the 
amount  of  water  pumped  through  it.  If  the  eductor  discharge  becomes  blocked,  the 
eductor  will  very  quickly  flood  the  compartment  it  is  supposed  to  be  dewatering.  A 
careful  and  frequent  check  must  be  conducted  to  ensure  the  eductor  is  working 
satisfactorily. 


b)  CG  P-IB  Pump 

These  pumps  are  portable,  lightweight,  self  contained  pumps  used  for  dewatering 
only.  The  CG  P-IB  vill  dewater  at  the  rate  of  120  gpm  with  a  10'  suction  lift  and  20' 
discharge  head. 


c)  CG  P-5  Pump 

The  CG  P-5  pump  can  be  used  for  dewatering  and  limited  firefighting  and  AFFF 
application  at  the  rate  of  200  gpm  with  a  10'  suction  lift. 

4.  Automated  Fixed  Flooding  Systems 

A  class  B  fire  in  the  engine  room  is  capable  of  extremely  rapid  growth  to  major 
conflagration  proportions  in  a  matter  of  minutes  if  not  seconds.  Since  it  typically  requires 
ten  minutes  or  more  for  a  ship  to  set  Zebra,  man  repair  parties,  rig  firehoses,  and  dress  out 
a  firefighting  party  in  firefighting  ensembles,  an  automated  fixed  flooding  system  may  be 
installed  to  combat  this  type  of  problem.  Magazines  are  usually  protected  by  an 
automated  fixed  flooding  system  as  well. 

a)  CO2  System 

Fixed  CO2  systems  are  installed  in  paint  lockers,  flammable  liquid  storerooms,  and 
engine  rooms.  It  is  normally  designed  to  totally  flood  the  space  and  includes  automatic 
shutdown  of  installed  ventilation  systems.  The  system  normally  includes  a  manually 
activated  remote  pull  box,  audible  and  visual  alarms.  If  the  space  protected  is  normally 
occupied  and  there  is  a  vertical  exit  to  the  weather  deck,  a  60  second  discharge  time  delay 
is  mandatory  to  permit  evacuation  of  personnel  since  CO2  is  lethal  in  the  concentrations 
required  to  extinguish  fires.  CO2  is  heavier  than  air  and  vn\l  persist  in  the  protected  space 
even  if  openings  in  the  overhead  are  present. 

b)  Halon  1301  System 

Halon  1301  is  installed  in  the  engine  room  since  halon  is  extremely  effective 
against  class  B  fires  and  accidental  discharge  is  non-lethal  in  the  concentrations  required  to 
extinguish  fires.  However,  if  halon  is  ingested  by  internal  combustion  engines,  or  if  halon 
is  exposed  to  the  fire  itself  for  more  than  ten  seconds,  the  byproducts  from  the  combustion 
of  halon  are  toxic  to  humans.  Therefore  the  design  of  Halon  1301  total  flooding  systems 
include  discharge  times  of  less  than  ten  seconds,  and  include  automatic  shutdown  of 
internal  combustion  engines  and  ventilation  equipment  in  the  protected  spaces.  A  60 
second  time  delay,  visual  and  audible  alarms,  similar  to  CO2  systems,  are  included  in  the 
design  of  Halon  1301  flooding  systems  to  permit  evacuation  of  the  space  before 
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discharging  Halon.  When  it  is  released,  Halon  1301  vaporizes  to  a  colorless,  odorless  gas 
with  a  density  approximately  five  times  that  of  air.  Halon  concentrations  between  5%  and 
7%  are  required  to  extinguish  fires.  Sufficient  volume  is  provided  to  maintain  this 
concentration  for  at  least  15  minutes,  therefore  it  is  important  to  seal  the  protected  space 
to  prevent  escape  of  the  agent.  In  addition,  two  "shots"  are  usually  provided  that  are 
capable  of  completely  flooding  the  protected  space  twice.  The  second  shot  is  designed  to 
be  used  if  the  first  shot  is  ineffective  or  in  the  event  of  a  reflash. 

c)  Aqueous  Film  Forming  Foam  (AFFF) 

AFFF  is  composed  of  synthetically  produced  materials  similar  to  liquid  detergents. 
For  shipboard  use,  six  parts  of  AFFF  concentrate  are  nuxed  with  94  parts  water.  The 
bilge  area  in  engine  rooms  may  be  protected  by  installed  nozzles  which  distribute  pre- 
mbced  AFFF.  AFFF,  when  proportioned  with  water  provides  three  firefighting 
advantages:  First,  due  to  its  low  viscosity  it  quickly  spreads  over  the  surface  of  burning 
fuel,  the  aqueous  film  thus  formed  excludes  air.  Second,  the  foam  layer  prevents  the 
escape  of  fuel  vapors.  Third,  the  water  content  of  the  foam  provides  a  cooling  effect. 

AFFF  is  produced  by  mixing  water  with  AFFF  concentrate  either  by  a  fixed, 
balanced  pressure  foam  proportioning  unit  or  by  using  a  portable  95  gpm  in-line  eductor 
(sometimes  referred  to  as  a  pick-up  tube)  attached  to  one  of  the  installed  fire  stations. 
AFFF  can  be  applied  from  an  installed  AFFF  hose  reel  with  vari-nozzle,  or  from  a  separate 
fire  plug  fitted  with  portable  in-line  eductor  and  hose  fitted  with  vari-nozzle,  or  from  a 
fixed  sprinkler  system  installed  in  the  bilge  area  or  the  overhead. 

d)  Aqueous  Potassium  Carbonate 

Aqueous  potassium  carbonate  (APC)  is  used  to  extinguish  burning  cooking  oil  and 
grease  in  deep  fat  flyers  and  galley  ventilation  exhaust  ducts.  APC  solution  consists  of 
42.2%  potassium  carbonate  and  57.8%  water.  When  APC  comes  in  contact  with  the 
burning  surface,  it  generates  a  soap-like  fi'oth  that  excludes  air  from  the  surface  of  the 
grease  or  oil  and  thus  extinguishes  the  fire. 

5.  Portable  Fire  Extinguishers 

"First-aid"  in  the  context  of  firefighting  is  the  immediate  attempt  to  extinguish  a 
discovered  fire.  Portable  extinguishers  are  installed  throughout  the  ship  to  facilitate  this 
effort.  The  location  of  the  various  types  of  extinguishers  take  into  account  the  most  likely 
class  of  fire  that  will  occur  considering  the  fuel  loading.  The  following  information  is 
provided  to  assist  in  the  selection  of  an  appropriate  extinguisher. 

a)  Carbon  Dioxide  (CO2) 

CO2  is  primarily  used  to  extinguish  small  class  C  fires.  They  have  limited 
effectiveness  on  small  class  A  and  class  B  fires  of  low  heat  intensity  and  an  involved 
surface  area  of  four  square’feet  or  less.  A  successful  attack  requires  a  close  approach  due 
to  an  effective  range  of  four  to  six  feet.  Caution  is  required  when  using  CO2,  especially 
when  more  than  one  extinguisher  is  used,  as  CO2  displaces  oxygen. 
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b)  Purple-K-Powder  (PKP) 

Purple  K  gets  its  name  from  the  purple  color  of  the  potassium  (chemical  symbol 
"K")  bicarbonate  chemical  stored  in  the  extinguisher.  The  agent  is  expelled  under  pressure 
from  a  CO2  or  nitrogen  cartridge  installed  in  the  extinguisher.  PKP  is  very  efiG^tive  on 
small,  isolated  class  B  pool  fires  (fires  less  than  10  square  feet).  PKP  can  be  effective 
against  spray  fires;  however  the  standard  policy  is  to  abandon  the  space,  secure  the  source 
of  the  pressurized  fuel,  and  utilize  fixed  suppression  systems  to  combat  a  flammable  liquid 
spray  fire.  The  maximum  range  for  a  portable  PKP  extinguisher  is  20  feet.  PKP  is 
intended  for  use  by  the  unprotected  operator  who  is  in  the  best  position  to  take  imtial 
action  to  extinguish  a  fire  at  its  onset.  Successful  use  of  PKP  is  time  critical. 

6.  Sprinkler  Systems 

Dry  type  sprinkler  systems  are  installed  in  the  magazines  and  the  cargo  hold.  The 
systems  usually  consist  of  open  orifice  spray  heads  fitted  to  a  hard  pipe  water  dis^bution 
system.  The  spray  heads  are  mounted  in  the  upright  position  usmg  360  degree  dispersion 
deflectors  and  sidewall  type  to  provide  complete  coverage.  Drain  valves  fitted  at  Ae 
lowest  points  of  the  water  supply  and  sprinlding  piping  allow  the  system  to  be  drained 
after  activation.  Compressed  air  connections  are  fitted  downstream  of  the  sprinkler 
control  valves  to  test  spray  heads  and  to  blow  dry  the  piping  free  of  water,  scale,  and 
foreign  matter.  Water  supply  is  from  the  firemain  system.  The  firemain  riser  cutout  valve 
are  normally  open.  Each  protected  space  is  served  by  a  control  valve  operable  by  a  reach 
rod  from  the  damage  control  deck. 

The  primary  purpose  of  magazine  sprinkler  systems  is  to  prevent  a  dangerous  rise 
of  temperature  within  the  magazine  due  to  a  fire  in  adjacent  compartments,  and 
secondarily,  to  extinguish  incipient  fires  within  the  magazine  involwng  high  flash  point 
flammable  liquids  or  ordinary  combustibles.  The  system  is  not  designed  nor  tested  to 
control  or  extinguish  burning  explosives  or  propellants.  These  materials  typically  have 
their  own  oxidizers  and  bum  at  extremely  high  temperatures ;  in  some  cases  underwater. 

B.  Personnel  Protection 

1.  Emergency  Escape  Breathing  Device  (EEBD) 

The  EEBD  is  designed  to  provide  breathing  air  and  eye  protection  during 
emergency  escape  from  areas  containing  toxic  gases  and  smoke.  Each  EEBD  has  a  flame 
retardant  hood  and  plastic  face  shield.  It  generates  15  minutes  of  breathable  air  by  means 
of  a  low  pressure  chemical  oxygen  generator.  The  EEBD  is  designed  for  emergency 
escape  only  and  shall  not  be  used  as  a  piece  of  offensive  firefighting  equipment.  Naval 
Ships'  Technical  Manual,  chapters  077  and  079  vol.  2  provide  operation  and  maintenance 

instmctions. 


2.  Oxygen  Breathing  Apparatus  (OBA) 

The  only  breathing  apparatus  authorized  for  use  on  board  cutters  and  boats  is  the 
Navy  Type  A-4  OBA.  The  green,  self-starting,  single  candle  type  canister  is  the  only 
authorized  canister  for  use  with  the  Type  A-4  OBA.  Red  canisters  are  to  be  used  for 
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training  only  and  shall  not  be  stored  in  repair  lockers.  Immediately  after  a  wearer  activates 
a  canister,  the  timer  shall  be  turned  to  60  minutes  and  then  turned  back  to  30  minutes. 

If  a  person  wearing  an  OB  A  is  working  alone  in  a  smoke-filled  or  oxygen-deficient 
compartment,  an  insulated  tending  line  shall  be  used  with  a  tender.  The  tender  shall  wear 
7500-volt  rubber  gloves,  inside  leather  gloves,  and  rubber  boots.  The  tender  shall  ground 
the  end  of  the  line  to  bare  metal  ships  structure  and  be  observant  of  signals  from  the  OBA 
wearer.  It  is  not  recommended  for  an  OBA  wearer  to  enter  a  machinery  space  alone  with 
a  tending  line  due  to  the  number  of  interferences.  Two  OBA  wearers  should  enter  the  " 

area  together.  If  a  second  OBA  wearer  is  not  available,  then  a  tending  line  must  be  used 
when  a  machinery  space  is  entered. 

3.  Clothing 

A  fire  can  reach  temperatures  exceeding  2000  degrees  Fahrenheit  and  produce 
dangerous  concentrations  of  smoke  and  toxic  gases.  Cutters  less  than  133'  and  the  160' 

WLIC  class  have  an  allowance  of  two  firefighters  ensembles  (FFE);  larger  cutters  have  an 
allowance  of  four  FFEs.  The  optimum  time  to  don  a  FFE  is  approximately  2  minutes, 
with  another  1  to  2  minutes  to  don  and  activate  an  OBA.  Under  ideal  conditions,  it  takes 
2.5  to  5  minutes  to  don  fiill  personnel  protection  clothing.  The  scene  leader  should 
consider  the  time  it  takes  to  dress  out  in  FFEs  allows  the  fire  to  grow.  In  certain 
situations,  rapid  response  with  less  protected  personnel  may  result  in  quick  knockdown  of 
a  fire.  The  scene  leader  makes  the  decision  to  request  the  FFE  taking  into  account  the 
tenability  of  the  area,  stage  of  the  fire,  and  success  of  the  initial  attack. 

The  FFE  consists  of  firefighter's  coveralls,  firefighter's  antiflash  hood,  damage 
control/firefighter's  helmet,  firefighter's  gloves,  and  fireman's  boots.  Repair  party 
personnel  not  required  to  wear  the  FFE  shall  wear  fire  retardant  long  sleeved 
uniforms/coveralls,  hard  shell  battle  helmet,  antiflash  hood  and  gloves.  The  FFE  helmet 
shall  not  be  altered  in  any  way. 

Firefighting  activities  physically  and  mentally  stress  a  firefighter.  In  particular, 
firefighters  outfitted  with  firefighter  ensembles  are  susceptible  to  heat  stress.  A  rule  of 
thumb  is  that  personnel  fully  outfitted  in  a  firefighting  ensemble  and  OBA  engaged  in 
firefighting  should  be  relieved  after  thirty  minutes. 

The  aluminized  firefighting  suits  are  only  used  aboard  flight  deck  equipped  cutters. 

Description  and  maintenance  instructions  are  provided  in  Naval  Ships'  Technical  Manual, 

Chapter  077,  and  the  Shipboard  Helicopter  Operational  Procedures  Manual, 

COMDTINST  M3710.2. 

4.  Naval  Firefighting  Thermal  Imager  (NFTI) 

The  NFTI  is  a  device  that  permits  the  user  to  see  through  dense  smoke  and  light 
steam.  It  can  be  used  to: 

•  Investigate  reported  fires 

•  locate  the  seat  of  a  fire 
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•  locate  and  facilitate  rescue  of  injured  personnel 

•  Set  and  maintm  fire  boundaries 

•  locate  ignition  sources  during  fire  overhaul 

The  scene  leader  shall  decide  when  to  deploy  the  NFTI.  The  NFTI  cannot  "see" 
through  glass,  therefore  it  is  not  useful  to  determine  the  effectiveness  of  a  Halon  1301 
release  by  "looking"  through  a  wewing  port. 

Naval  Ships'  Technical  Manual,  chapter  555,  provides  detailed  operating 
instructions  and  information  concerning  the  tactics  for  using  the  NFTI. 

5.  FIrefinder 

The  Firefinder  is  a  small,  handheld,  infi'ared  heat  sensor  which  produces  an  audible 
alarm  when  sensing  a  fire  or  heat  source  above  250  degrees  F.  It  can  be  used  to  identify 
hot  spots  and  more  effectively  maintain  firefighting  boundaries.  Firefinders  are  sometimes 
found  on  small  cutters  which  are  not  authorized  an  allowance  for  a  NFTI. 

Vn.  Post-Extinguishment  Activities 

Overhaul  of  a  fire  is  an  examination  and  cleanup  operation.  In  addition,  ship 
systems  are  restored  to  permit  a  ship  to  continue  its  mission  if  possible. 


A.  Desmoking 

Small  cutters  are  not  equipped  with  portable  desmoking  equipment,  therefore  these 
cutters  should  use  installed  ventilation  systems,  natural  means,  or  borrowed  equipment  for 
desmoking  operations.  The  following  sections  describe  desmoking  equipment  commonly 
found  on  board  larger  cutters. 

1.  Red-Devil  Blower 

The  rated  capacity  of  the  red  devil  blower  is  500  cfin  with  200  ft  of  8  inch  hose 
attached.  This  blower  is  driven  by  an  explosion  proof  motor.  TWs  blower  should  not  be 
used  to  handle  air  contmning  explosive  vapors.  The  ram  fan  discussed  in  the  next  section 
is  appropriate  for  this  type  of  problem. 

2.  Ram-Fan 

The  ram  fan  uses  the  water  pressure  for  firefighting  to  drive  a  turbine  for 
exhausting  air.  Because  it  is  water  driven  it  can  be  used  below  decks  in  confined  areas  and 
is  suitable  for  exhausting  explosive  vapors. 

B.  Compartment  Testing 

The  post-fire  atmosphere  in  a  compartment  shall  be  tested  in  sequence  for  oxygen, 
combustible  gases  and  toxic  gases.  Ventilating  and  retesting  is  required  if  initial  test 
results  are  unsatisfactory. 
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C.  Dewatering 

Free  water  can  dramatically  impair  the  stability  of  a  vessel.  Every  effort  should  be 
made  to  limit  the  amount  of  water  used;  for  example  preference  should  be  given  to  the  use 
of  water  fog  over  solid  streams.  Only  as  much  water  as  is  absolutely  necessary  should  be 
used.  Dewatering  operations  should  commence  as  soon  as  possible  if  water  is  used  as  an 
extinguishing  agent. 

In  extreme  conditions,  flooding  and  fire  may  occur  simultaneously.  The  Damage 
Control  Assistant  or  Commanding  oflBcer  must  make  a  judgment  on  the  appropriate  action 
and  the  priority  of  actions.  For  example,  dewatering  and  hull  repair  in  conjunction  with  a 
flooding  emergency  may  require  immediate  attention  to  maintain  ship  stability.  In  this 
case,  concurrent  actions  to  passively  contain  the  fire  by  securing  boundaries  should  be 
performed  as  the  primary  efforts  to  address  the  flooding  casualty  are  made. 

D.  Restoration  of  Ship's  Systems 

Electrical  power  should  be  restored  as  soon  as  possible  so  that  installed  ventilation 
equipment  can  be  operated  for  desmoking  and  so  that  the  electric  fire  pumps  are 
potentially  ready  for  use.  Preference  in  restoring  ship  systems  should  be  given  to  electrical 
power  first,  then  main  propulsion,  then  support  systems  for  crew  comfort  such  as  air 
conditioning  and  other  "hotel"  services. 

£.  Examination  and  Investigation 

The  objectives  of  post-fire  examination  and  investigation  are  to  find  and  extinguish 
hidden  fire  and  hot  embers.  This  is  an  important  aspect  of  firefighting  and  should  be 
conducted  as  seriously  as  extinguishment  of  the  fire  itself  Overhaul  personnel  should 
investigate  ventilation  ducts  and  determine  the  extent  the  fire  has  traveled.  Spaces  behind 
paneling  and  false  overheads  should  be  carefully  inspected.  Wiring  and  piping 
penetrations  in  bulkheads  and  decks  should  be  carefully  inspected  because  fire  can 
penetrate  through  extremely  small  spaces.  Signs  of  structural  weakness  (especially  in 
aluminum  structures)  should  be  reported  and  strengthened  if  necessary  by  shoring  and 
other  means.  Finally  a  thorough  investigation  of  the  cause  of  the  fire  should  be  conducted 
and  lessons  learned  documented  so  that  similar  fires  can  be  prevented. 
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Fire  Protection  Doctrine  -  Part  B 
Policies  for  Firefighting  on  Large  Cutters 


L  Introduction 

The  approach  to  firefighting  is  quite  different  depending  on  the  classification  of  the 
cutter  as  large  or  small.  "Large"  Coast  Guard  Cutters  spend  extended  periods  of  time 
underway,  routinely  operate  off-shore  where  assistance  in  the  first  hour  of  a  fire  may  not 
be  available,  and  generally  carry  hazardous  substances  such  as  munitions,  paint  and 
flammable  substances  to  facilitate  self-sustaining  operations.  Moreover,  the  crew  size  is 
usually  adequate  to  man  multiple  repair  parties  and  the  cutters'  missions  often  include 
military  readiness  which  increases  the  risk  of  fire  damage  from  enemy  action.  All  of  these 
considerations  distinguish  these  cutters  from  "small"  cutters  which  generally  make  day 
trips  and  put  into  port  at  night.  Their  area  of  operations  is  close  to  shore  where  assistance 
is  readily  available  and/or  abandoning  ship  is  quite  feasible.  Small  cutters  do  not  generally 
carry  paint  and  other  extremely  flammable  substances  on  board,  this  type  of  material  is 
usually  stored  ashore  in  the  cutters  homeport.  Small  cutter  crew  size  is  mimmal  and  often 
does  not  permit  manning  multiple  repair  parties.  Finally,  these  cutters  do  not  generally 
have  a  military  readiness  mission,  therefore  the  fire  threat  from  enemy  action  is  virtually 

non-existent. 

In  the  Coast  Guard  all  vessels  with  a  permanently  assigned  crew  are  considered 
cutters.  The  smallest  cutter  is  a  65'  WYTL  Harbor  Tugboat  and  the  largest  is  a  399 
WAGE  Polar  Icebreaker.  Small  Cutters  are  defined,  for  the  purposes  of  fire  protection  ^ 
doctrine,  to  be  all  cutter  classes  ranging  in  size  from  65'  WYTL  Harbor  Tugboats  to  175' 
WLM  (R)  Coastal  Buoy  Tenders  inclusive.  Large  Cutters  are  defined,  for  the  purposes  of 
fire  protection  doctrine,  to  be  all  cutter  classes  ranging  in  size  from  180'  WLB  Ocean¬ 
going  Buoy  Tenders  to  399'  WAGE  Polar  Icebreakers  inclusive.  Therefore  there  are  two 
versions  of  Part  B,  one  for  small  cutters  and  one  for  large  cutters.  The  purpose  of  P^  B 
of  the  fire  protection  doctrine  is  to  define  the  philosophical  approach  and  policy  applicable 
to  firefighting  on  cutters.  This  approach  and  philosophy  is  guidance  provided  by  the 
Commandant  and  is  mandatory  for  Coast  Guard  Cutters.  The  Commandant  wiU  issue 
revisions  to  this  guidance  periodically.  Part  A  of  the  fire  protection  doctrine  provides 
information  pertinent  to  fire  science  and  applies  to  all  Coast  Gu^d  Cutters.  Part  C  of  the 
fire  protection  doctrine  provides  firefighting  procedures  and  tactics  specific  to  a  class  of 
cutter.  The  Commanding  Officer  is  required  to  tailor  Part  C  of  the  doctrine  (within  the 
guidelines  provided  in  Parts  A  and  B)  to  suit  the  particular  needs  of  the  individual  cutter. 

n.  Firefighting  Philosophy  and  Approach 

In  very  general  terms,  the  firefighting  approach  on  a  large  cutter  employs  the 
following  sequence: 

•  The  person  discovering  the  presence  of  smoke  or  visible  flames  shall  notify  the  Bridge 
with  the  location  and  class  of  fire  and  attempt  to  apply  first  aid  on  fires  that  are  small 
enough  to  safely  extinguish  with  a  portable  extinguisher. 
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•  The  Bridge  shall  sound  the  General  Quarters  alarm  and  announce  the  location  ^d 
class  of  fire  over  the  IMC.  The  Bridge  shall  also  announce  that  this  is  not  a  drill. 

•  All  personnel  shall  immediately  proceed  to  their  assigned  station  as  specified  in  the 
Watch  Quarter  and  Station  Bill,  setting  condition  Zebra  in  route  to  their  station. 

•  As  directed  by  the  scene  leader,  repair  parties  shall  break  out  appropriate  firefighting 
equipment,  dress  out  in  firefighting  ensembles,  and  proceed  to  the  scene  of  the  fire. 

•  Extinguish  the  fire  by  activating  installed  fixed  fire  extinguishing  systems  and/or 
manually  combat  the  fire  directly  or  indirectly  as  directed  by  the  scene  leader 

•  Overhaul  the  fire,  cool  hot  surfaces,  test  for  explosive  gases  and  a  safe  atmosphere, 
desmoke,  dewater,  and  restore  ship’s  systems. 

On  fires  declared  "out  of  control"  in  the  engineering  spaces,  the  general  approach 
is  to  evacuate  the  space,  secure  the  pressurized  source  of  fuel,  activate  the  installed  total 
flooding  system  and  prepare  to  reenter  the  space  with  fire  hoses  rigged  to  apply  AFFF. 

On  larger  fires  in  other  spaces  the  crew  should  combat  the  fire  as  directed  by  the  scene 
leader  with  the  installed  firemain  system/water,  AFFF,  or  CO2  depending  on  the  class  of 
fire.  Initial  efforts  to  combat  a  discovered  fire  (first  aid)  with  a  portable  extinguisher 
should  be  attempted  if  the  size  of  the  fire  is  small  enough  to  attempt  extinguishment  safely. 
The  following  sections  provides  guidance  on  the  philosophy  and  approach  that  should  be 
employed  on  large  cutters  in  the  various  stages  of  firefighting  fi'om  prevention  through 
post-extinguishment  activities. 

A.  Prevention 

The  Commanding  OfiBcer,  Department  Heads,  and  the  Damage  Control  Assistant 
(DCA)  shall  make  frequent  inspections  of  the  cutter  for  the  presence  of  fire  hazards, 
unauthorized  stowage  of  flammable  materials,  and  proper  operation/installation  of  &e  and 
smoke  detectors.  Paint  and  other  extremely  hazardous  materials  such  as  pyrotechnics  and 
ammunition  shall  be  stowed  only  in  authorized  compartments  such  as  the  Paint  Locker, 
Pyrotechnics  Locker  and  Magazines.  Paint  Lockers  are  usually  protected  with  an  instiled 
CO2  or  Halon  1301  flooding  system.  Ammunition  and  ordnance  shall  only  be  stowed  in 
magazines.  These  spaces  are  normally  protected  with  a  water  flooding  system. 

Flammable  liquids  shall  only  be  stowed  on  board  in  designated  storage  tanks  or  designated 
lockers;  drums  of  lube  oil,  hydraulic  oil  etc.  shall  be  stowed  ashore  or  on  weather  decks 
only. 

The  inspections  conducted  by  the  Commanding  Officer,  Department  Heads,  and 
DCA  shall  also  determine  that  the  installed  fire  protection  systems  and  detectors  are 
installed  properly  and  ready  for  instant  use.  Battery  powered  smoke  detectors  shall  be 
tested  frequently  to  ensure  the  batteries  have  not  been  removed  or  discharged. 
Discrepancies  discovered  during  these  inspections  shall  be  given  the  highest  priority. 

B.  Detection 

The  watchstanders  shall  make  rounds  at  least  hourly  underway  and  once  every  four 
hours  in  port  of  every  space  that  has  significant  fuel  loading  to  detect  the  presence  of  fire 
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and  smoke.  This  inspection  may  be  conducted  in  parallel  with  rounds  conducted  by 
watchstanders  for  other  purposes  such  as  security  or  engineering  checks. 

Where  fixed  fire  alarm  systems  are  not  provided,  the  installation  of  self-contdned, 
battery  operated,  smoke  detectors  shall  be  required  for  the  protection  or  personnel  in  sick 
bays  and  berthing  areas  in  accordance  with  the  guidelines  contained  in  the  Naval 
Engineering  Manual  (COMDTINST  M9000.6  (Series)  chapter  985). 

If  a  fire  is  reported,  the  general  quarters  alarm  shall  be  sounded  and  the  location 
and  class  of  fire  shall  be  announced  over  the  general  announcing  system  (IMC).  The 
Emergency  Diesel  (or  Gas  Turbine)  Generator  shall  be  started  and  placed  in  standby.  The 
firemain  be  pressurized  and  a  P-250  shall  be  rigged  and  started  as  a  backup  source  of 
firefighting  water.  The  crew  shall  muster  at  their  general  quarters  station. 

C.  Containment 

Historically,  the  majority  of  high  dollar  value  fire  losses  have  occurred  as  a  result 
of  class  B  fires  in  the  main  machinery  space.  Moreover,  fires  can  easily  spread  from  one 
compartment  to  the  next  through  open  doors  and  hatches.  Therefore,  all  doors  and 
hatches  to  main  machinery  spaces  shall  be  normally  closed  in  port  and  underway  in 
accordance  with  the  material  condition  of  readiness  in  effect  .  In  addition,  the  crew  should 
be  constantly  vigilant  to  control  the  quantity,  type,  and  distribution  of  fuel  loads  to 
maximize  the  benefits  from  passive  fire  protection  features  that  serve  to  inhibit  fire 
growth. 

The  Commanding  Officer/OOD  shall  maneuver  the  cutter  underway  to  minimize 
the  relative  wind  which  could  "fan"  the  fire.  An  important  exception  to  this  rule  is  for 
engine  room  fires.  All  fires  in  the  engine  room  include  the  possibility  of  a  flammable  liquid 
spray  fire,  therefore  the  main  engines  shall  normally  be  secured  for  all  fires  reported  in  the 
engine  room.  The  Commanding  Officer  may  delay  securing  the  main  engines  due  to  a 
navigation  hazard.  The  ship  service  generators  shall  be  secured  and  the  emergency 
generator  placed  on  the  line  in  the  event  of  a  fire  in  the  engine  room.  A  P-250  portable 
pump  shall  be  rigged  and  started  to  provide  a  backup  source  of  firefighting  water  pressure. 

For  major  fires,  especially  where  extreme  heat  denies  access  to  the  fire 
compartment,  boundary  cooling  of  surrounding  bulkheads  and  decks  is  essential  to 
prevent  horizontal  and  vertical  fire  spread.  Use  intermittent  bursts  of  water  fi'om  a 
partially  open  vari  nozzle. 

The  fire  shall  be  isolated  by  setting  material  condition  ZEBRA,  securing 
ventilation,  and  installing  all  available  inlet  and  exhaust  ventilation  covers.  Electrical 
power  shall  be  secured  in  the  compartment  where  the  fire  was  reported;  however  lighting 
in  affected  spaces  shall  be  secured  at  the  scene  leader's  discretion. 

D.  Extinguishment 

Standard  damage  control  communications  shall  be  used  in  firefighting  operations. 
The  priority  of  communications  shall  be  in  accordance  with  the  following  list.  Note,  not 
all  cutters  have  all  of  these  systems  and  some  ships  may  have  other  means  of 
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- but  the  orfa-  of  precedence  still  appUes.  This  Bst  takes  into  account  the 

act  that  on  most  large  cutters  the  human  voice  cannot  be  heard  throughout  the  cutter. 

•  Handheld  Radio 

•  Sound  Powered  Phone 

•  Ship’s  Internal  Phone  System 

•  Salt  and  Pepper  Line 

•  Damage  Control  Messages  -  Runners 

The  use  of  damage  control  wire-free  communications  (DC  WIFCOM)  is 
authorized  to  supplement,  not  replace,  standard  interior  communications  hard  wired 
circuits  (i.e.  sound  powered  phones)  for  repair  party  personnel.  Where  DC  WIFCOM  is 
available  it  may  be  used  as  the  primary  means  of  communications  within  the  repair  locker 
organization  (scene  leaders  and  investigators).  DC  WIFCOM  users  shall  continue  to  tram 
in  message  writing  to  maintain  their  skills. 

In  general  there  are  two  basic  approaches  to  extinguish  fires  -  passive  and  active. 
The  passive  approach  includes  completely  isolating  the  fire  and  letting  the  fire  exti^ish 
itself  This  is  feasible  if  the  compartmentation  permits  closing  all  accesses  to  the  affected 
compartment,  the  ventilation  and  electrical  power  cm  be  completely  secured,  and 
pressurized  sources  of  fuel  can  be  secured.  The  active  approach  includes  discharging  a 
firefighting  agent  on  the  fire.  There  are  two  indirect  attack  methods  and  one  direct  attack 
method  for  applying  agent  on  the  fire: 

•  Manual  indirect  attack 

•  Indirect  attack  by  activation  of  fixed  fire  extinguishment  system 

•  Manual  direct  attack 

A  manual  indirect  attack  is  the  application  of  water  fog  into  the  fire  space  through 
an  existing  access  or  through  a  hole  cut  in  a  bulkhead  or  overhead.  When  heat  or  other 
conditions  deny  access  to  the  fire  space,  an  indirect  attack  may  improve  conditions  to 
permit  reentry  for  a  manual  direct  attack.  Naturally  venting  the  space  may  also  improve 
conditions  to  permit  reentry.  For  more  specific  guidance,  see  NSTM  Chapter  555, 
Section  5.3.4B  (ACN  2/B). 

In  either  event  it  is  critical  that  the  agent  used  is  appropriate  for  the  class  of  fire. 
The  crew  should  be  prepared  to  aggressively  attack  the  fire  if  the  passive  approach  is 
unsuccessful  or  not  feasible.  In  port,  the  majority  of  the  crew  may  be  ashore,  but  the 
inport  duty  section  should  be  adequate  to  combat  a  fire  at  least  until  additional  help 
arrives.  Tlus  help  may  come  from  other  ships  in  port  or  from  the  city  fire  department. 
Accordingly,  the  DCA  should  ensure  that  a  plan  for  mutual  aid  is  in  place  with  other 
cutters  and  the  city  fire  department  should  be  invited  to  visit  the  ship  for  famliarity.  The 
follovnng  sections  provide  specific  guidance  for  firefighting  underway  and  in  port. 
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1.  Underway 

The  person  discovering  a  fire  underway  should  ensure  that  the  Bridge  is  notified  of 
the  fire  -  if  necessary,  before  attempting  to  extinguish  the  fire.  The  class  of  fire  (class  A,  B 
or  C)  and  its  location  shall  be  passed  to  the  Bridge  so  that  the  crew  cm  take  appropriate 
action.  The  location  shall  include  the  compartment's  noun  name  and  identification 
("Engine  Room,  Compartment  3-46-0-E"  for  example). 

The  next  step  involves  application  of  "first  aid"  with  a  portable  extinguisher  on 
fires  gmall  enough  to  attempt  extinguishment  safely.  On  larger  fires  the  person 
discovering  the  fire  should  close  all  doors,  hatches,  windows  and  other  accesses  to  the 
compartment  to  isolate  the  fire.  Portable  PKP  and  CO2  extinguishers  are  strategically 
located  throughout  the  cutter  to  combat  Class  B  and  Class  C  fires  respectively.  However, 
the  immediate  use  of  any  of  these  extinguishers  on  an  incipient  Class  A  fire,  while 
hoselines  are  being  advanced,  may  control  the  fire  and  prevent  a  major  incident.  The  use 
of  these  extinguishers  on  Class  A  materials  may  knockdown  the  flame,  but  the  Class  A 
material  may  quickly  reignite.  Table  B-1  specifies  the  preferred  agent  for  each  class  of 
fire.  Do  not  attempt  to  extinguish  a  flammable  liquid  spray  fire  until  the  source  of  the 
pressurized  fijel  is  secured.  Do  not  discharge  a  CO2  fire  extinguisher  in  a  small  enclosed 
space  without  respiratory  protection. 


TABLE  B-1  FIRST  AID  FIREFIGHTING  AGENTS 


CLASS 

PREFERRED  AGENT 

A 

PKP  or  CO2 

B 

PKP 

C 

CO2 

If  a  Class  B  fire  in  the  machinery  spaces  cannot  be  extinguished  immediately  wth 
PKP,  the  fire  shall  be  declared  "out  of  control",  the  space  shall  be  evacuated,  pressurized 
fuel  sources  shall  be  secured  and  the  installed  total  flooding  system  shall  be  activated.  The 
on  scene  leader  shall  ascertain  the  effectiveness  of  the  firefighting  agent  ^d  recommend 
discharging  a  second  "shot"  of  firefighting  agent  if  available.  The  following  actions  can  be 
used  to  make  this  determination; 

•  monitoring  the  fire  through  a  viewing  port  in  the  door  (Note  NFTI  cannot  see 
through  glass) 

•  monitoring  temperatures  in  the  space 

•  observing  smoke  discharging  from  vents 

•  observing  paint  blistering  and  discoloring  on  bulkheads 

In  either  event,  15  minutes  shall  elapse  before  attempting  re-entry  to  permit 
cooling  of  hot  surfaces  below  the  ignition  point.  Reentry  shall  only  be  attempted  by 
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personnel  properly  dressed  in  a  FFE  and  OBA,  and  prepared  to  apply  AFFF  as  the  primary 
firefighting  agent. 

A  flammable  liquid  spray  fire  shall  be  automatically  considered  a  class  B  fire  out  of 
control.  Past  experience  and  fire  testing  have  shown  that  a  pressurized  release  of  a 
flammable  liquid  can  create  a  fire  that  is  unapproachable.  Life  threatening  conditions 
created  by  extreme  heat,  smoke  and  toxic  gases  can  occur  in  as  little  as  60  seconds. 

Under  such  conditions  the  only  prudent  course  of  action  is  to  evacuate  the  space,  secure 
the  fuel  source  and  activate  the  installed  total  flooding  system. 

An  oil  leak  in  the  engine  room  shall  be  repaired  immediately,  a  major  oil  leak  shall 
be  automatically  considered  equivalent  to  a  class  B  fire.  That  is,  it  shall  be  reported 
immediately  to  the  bridge,  engines  shall  be  secured  and  preparations  to  fight  a  class  B  fire 
with  AFFF  shall  be  accomplished. 

The  decision  to  secure  lighting  in  affected  spaces  shall  be  made  by  the  on  scene 
leader.  Every  effort  shall  be  made  to  mechanically  and  electrically  (other  than  lighting) 
isolate  the  affected  spaces.  The  decision  to  commence  firefighting  efforts  may  be  made  by 
the  on  scene  leader  before  electrical  isolation  is  complete. 

Reentry  into  a  machinery  space  that  has  been  evacuated  because  a  fire  was 
declared  out  of  control  is  the  most  critical  and  hazardous  part  of  the  firefighting  evolution. 
The  decision  to  reenter  the  space  should  be  made  only  if  there  is  reasonable  evidence  that 
the  fire  is  out.  Re-entry  personnel  shall  be  dressed  out  in  firefighter's  ensembles  (FFE)  and 
OBA  including  one  piece  coverall,  gloves,  anti-flash  hood,  helmet,  and  steel  toed  rubber 
boots.  Re-entry  teams  shall  use  as  a  minimum,  a  single  attack  1  1/2"  hose,  with  vari- 
nozzle  and  AFFF  as  the  primary  firefighting  agent.  AFFF  may  be  supplied  fi'om  a 
balanced  pressure  proportioner  or  from  5  gallon  cans  using  an  in  line  eductor.  Before  the 
single  attack  hose  enters  the  space,  a  second  backup  attack  hose  should  be  manned  and 
charged  to  render  assistance.  Supply  AFFF  for  the  backup  hose  from  5  gallon  cans  using 
an  in-line  eductor.  Use  in-line  eductors  designed  for  use  with  95  gpm  vari  nozzles.  The 
primary  functions  of  the  re-entry  team  is  to  rescue  trapped  personnel,  to  ensure  the  fuel 
source  is  secured,  to  overhaul  the  fire,  and  to  lay  a  blanket  of  foam  on  any  flammable 
liquids  to  prevent  a  reflash.  Cooling  hot  surfaces  to  prevent  reignition  is  also  a  reentry 
function.  The  scene  leader  shall  decide  what  resources  are  needed,  including  the  need  for 
an  attack  team  leader  with  NFTI  and/or  the  need  for  the  backup  team  to  enter  the  space. 

If  the  scene  leader  directs  the  backup  team  to  enter  the  space,  enough  distance  should  be 
maintained  between  the  first  and  second  hoses  to  prevent  maneuverability  and  firefighting 
progress  fi'om  being  impaired.  The  scene  leader  should  consider  having  the  backup  hose 
team  attack  the  fire  fi'om  a  different  direction  or  access.  If  an  additional  person  is 
available  to  act  as  an  attack  team  leader,  he  should  enter  the  space  in  a  FFE  and  direct  the 
actions  of  the  hose  team(s).  The  attack  team  leader  should  operate  the  NFTI  to  locate  and 
direct  the  hose  team(s)  to  the  fire. 

2.  In  Port 

The  local  fire  department  (military  or  civilian)  should  be  familiar  wth  the  cutter. 
Periodic  visits  should  be  conducted  to  acquaint  new  members  of  the  fire  department  with 
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the  cutter  and  its  fire  protection  doctrine.  A  copy  of  the  cutter's  fire  protection  doctrine 
shaU  be  made  available  to  the  fire  department  and  kept  up  to  date  by  the  cutter. 

The  Coast  Guard  uses  two  types  of  threads  in  its  firemam  systein:  National 
Standard  Hose  Threads  for  2.5"  and  larger  connections,  and  National  Pipe  Strm^t  Hose 
Threads  for  1.5"  connections.  These  threads  may  not  be  compatible  with  municipal  fire 
departments.  On  cutters  which  do  not  have  2.5"  topside  hose  connections,  it  is  necess^ 
to  install  a  2.5"  male  by  1.5"  female  adapter  to  the  International  Shore  Connection  (Ship). 
All  cutters  shall  ensure  that  local  fire  departments  have  the  companion  flange  to  the 
International  Shore  Connection  (Ship). 

The  local  fire  department,  and  other  cutters  in  port  shall  be  notified  of  any  fire  and 
assistance  requested  if  needed. 

£.♦  Post-Extinguishment  Actions 

Combustible  gases  may  be  present  after  a  compartment  fire  has  been  extinguished. 
Carbon  monoxide  will  be  the  predominant  gas  generated  in  a  class  A  or  class  C  fire, 
substantial  concentrations  are  required  (12.5%  is  the  lower  flammable  limit)  before  carbon 
monoxide  will  ignite.  Therefore,  after  a  class  A  or  class  C  fire,  desmoking  with  installed 
ventilation  equipment  can  proceed  with  minimal  risk.  If  the  fire  involved  class  B  materials, 
the  presence  of  flammable  liquids  can  create  a  flammable  atmosphere.  Operating  electric 
controllers  to  start  ventilation  fans  may  igmte  these  gases.  After  a  class  B  fire,  the 
presence  of  combustible  gases  should  be  assumed;  desmoking  with  installed  ventilation 
equipment  ca"  proceed  with  minimal  risk  under  the  following  conditions; 

•  The  class  B  fire  has  been  extinguished 

•  AFFF  has  been  used  to  cover  flammable  liquids 

•  The  source  of  fuel  has  been  secured 

•  The  space  has  been  allowed  to  cool  for  at  least  15  minutes 

•  All  fuel  has  been  washed  into  the  bilge 

•  No  damage  has  been  sustained  to  the  ventilation  equipment 

•  No  damage  has  been  sustained  by  the  ships  service  generator 

If  desmoking  with  the  installed  ventilation  system  is  prudent,  all  fans  (supply  and 
exhaust)  should  be  operated  on  high  speed  for  at  least  1 5  minutes.  Desmoking  shall 
precede  atmospheric  testing  because  combustible  gas  analyzers  will  not  operate  reliably  in 
a  halon  atmosphere  and  ojqrgen  analyzers  will  not  operate  reliably  if  the  sensor  is  exposed 
to  excessive  moisture,  heat  or  particulate  found  in  a  post-fire  atmosphere.  When  the  space 
is  tested  for  oxygen  and  combustible  gases,  oxygen  shall  be  between  20  -  22  percent, 
combustible  gases  shall  be  less  than  10  percent  of  the  lower  explosive  limit,  and  all  toxic 
gases  below^ their  threshol4  limit  values  before  the  space  can  be  certified  safe  to  enter 
without  OBAs. 

Shipboard  personnel  authorized  to  conduct  post-fire  atmospheric  tests  for  the 
purpose  of  certifying  the  space  safe  for  personnel  are  gas-free  engineers  and  gas-fi-ee  petty 


E-26 


PartB 


officers  (E-5  and  above)  as  defined  by  the  Naval  Ships  Technical  Manual,  Chapter  074, 
Volume  3.  When  emergency  conditions  exist  and  the  gas-fi'ee  engineer  or  gas  fi’ee  petty 
officer  are  not  available,  a  performance  qualification  standard  (PQS)  qualified  repair  p^ 
post  fire  gas  fi-ee  test  assistant  may  perform  testing  with  the  approval  of  the  Comm^dmg 
Officer.  The  repair  party  post-fire  gas-fi’ee  test  assistant  may  not  perform  "safe  for  hot 
work"  gas  fi-ee  tests  unless  he  is  qualified  per  the  requirements  of  NSTM  074  vol.  3. 

The  extent  of  testing  for  toxic  gases  is  dependent  on  the  effectiveness  of 
desmoking.  When  the  installed  ventilation  system  is  operated  on  high  speed  for  at  least  15 
minutes,  the  only  toxic  gas  test  required  is  for  carbon  monoxide.  If  desmoking  is 
accomplished  by  less  effective  means,  tests  are  required  for  carbon  monoade,  carbon 
dioxide,  hydrogen  chloride,  hydrogen  cyanide,  and  hydrocarbons.  In  addition  if  halon  has 
been  discharged  a  test  for  hydrogen  fluoride  must  be  conducted  if  the  installed  ventilation 
system  was  not  operated  on  high  speed  for  15  nunutes  to  desmoke. 

A  compartment  is  considered  safe  only  after  satisfactory  test  results  have  been 
achieved  at  all  test  locations  during  the  latest  round  of  tests. 

Besides  testing  the  compartments  for  safe  atmosphere,  post-extinguishment 
activities  include  overhauling  the  fire,  cooling  hot  surfaces  to  prevent  a  refiash, 
dewatering,  desmoking,  and  restoring  ship  systems.  In  addition,  shoring  weakened 
bulkheads  and  decks  may  be  required. 
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L  Introduction 

One  of  the  most  life  threatening  and  hazardous  activities  that  may  be  encountered 
on  board  ship  is  fighting  a  fire.  Unlike  a  building  fire,  the  crew  often  can  not  evacuate  and 
leave  the  firefighting  to  trained  professionals.  The  crew  must  extinguish  the  fire,  often 
without  assistance,  and  using  only  the  available  equipment  on  board.  Once  a  fire  occurs,  it 
is  too  late  to  read  this  doctrine,  it  is  too  late  to  obtain  training,  and  it  is  too  late  to  repair 
and  maintain  damage  control  equipment.  Finally,  the  procedures  in  this  doctrine  are  not  a 
substitute  for  the  exercise  of  good  judgment  based  on  experience  and  the  particular 
conditions  that  exist  at  the  time. 

The  purpose  of  this  doctrine  is  to  provide  useful  background  information  pertinent 
to  fire  science  (Part  A),  guidance  promulgated  by  Commandant  for  "large"  classes  of 
Coast  Guard  Cutters  ^art  B),  and  tactical  firefighting  procedures  for  each  class  of  fire 
likely  to  be  encountered  on  this  class  of  vessel,  inport  and  underway  (Part  C).  Note,  the 
Commanding  Officer  is  responsible  for  tailoring  Part  C  of  this  doctrine  within  the 
guidelines  set  forth  in  the  following  documents: 

•  Naval  Ships'  Technical  Manual  (NSTM)  Chapter  074,  Volume  3 

•  Naval  Ships'  Technical  Manual  (NSTM)  Chapter  077 

•  Naval  Ships'  Technical  Manual  (NSTM)  Chapter  079 

•  Naval  Ships'  Technical  Manual  (NSTM)  Chapter  555 

•  FXP-4 

•  Surface  Ship  Survivability,  NWP  62-1 

•  COMDTESIST  M9000.6B,  Naval  Engineering  Manual 

•  The  Cutter's  Fire  Protection  Doctrine,  Parts  A  and  B 

•  The  Cutter's  Engineering  Casualty  Control  Manual 

n.  Vessel  Characteristics 

The  225'  JUNIPER  is  a  Seagoing  Buoy  Tender;  its  primary  missions  include  Aids 
to  Navigation  and  Environmental  Response.  A  description  of  the  cutter’s 
compartmentation  including  unusual  or  significant  fuel  loads,  installed  firefighting  systems 
and  a  description  of  any  acpess/egress  problems  in  the  cutter  are  also  provided  in  this 
section  of  the  doctrine. 

A.  Compartmentation 

The  following  figures  show  the  outboard  profile,  inboard  profile  and  plan  views  of 
all  decks.  In  addition  doors  and  hatches  are  indicated  which  permit  the  determination  of 
access  routes  for  firefighting  and  egress  routes  for  evacuation  of  personnel. 
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Figure  2.  Inboard  profile. 
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Compartment  Name  Number 

PILOTHOUSE  184 


188 


1.  Batteries 

% 

Lead  acid  batteries  can  be  a  serious  hazard  during  and  after  a  fire.  Hydrogen  gas 
given  off  by  batteries  is  explosive  and  combustible.  As  the  batteries  become  hotter,  more 
gas  is  given  off  and  the  danger  increases.  The  acid  in  the  batteries  is  very  corrosive  and 
can  damage  the  ship  and  harm  the  firefighters.  Using  water  on  a  battery  fire  can  also 
cause  an  explosion.  Additionally,  when  salt  water  and  sulfuric  acid  are  mbced  they  give  off 
chlorine  gas,  which  is  toxic.  Lead  acid  batteries  are  located  as  follows: 

•  Main  Machinery  Room  (4-66-0-E),  upper  level  near  ladder  (24  volt  batteries  for 
starting  MDEs). 

•  Emergency  Generator  Room  (01-78-3-E),  near  exhaust  louvers  (8  volt  batteries  for 
starting  EDG  and  CO2  discharge). 

•  Electronics  IC  &  Gyro  Room  (03-66-01-C),  across  from  the  IMC  amplifier  (nickel 
cadmium  24  volt  batteries  for  gyro) 

•  Rigid  Hull  Inflatable  Boats  (02  Weather  Decks),  port  and  starboard  side  boat  decks 
(12  volt  for  starting  boat  engines) 

2.  Freon 

Freon  is  used  as  the  refrigerant  in  air  conditioning  systems  as  well  as  in 
refrigerators  and  other  cooling  units  such  as  frozen  food  storage  lockers,  chill  boxes,  etc. 
Freon,  when  exposed  to  fire,  gives  off  phosgene  gas  which  is  extremely  hazardous. 

3.  Gasoline 

Gasoline  is  used  in  P-250  and  P-I  portable  pumps.  Gasoline  is  stowed  in  the 
canisters  with  the  P-I  pumps  and  on  jettison  racks  on  the  weather  deck. 

B.  Mechanical  and  Electrical  Isolation 

Space  isolation  is  necessary  to  prevent  fires  from  intensifying  due  to  the  addition  of 
flammable  liquids  or  oxygen  and  to  reduce  electrical  hazards.  Before  a  Class  B  fire  in  a 
machinery  space  grows  out  of  control,  the  affected  space  should  be  isolated  with  the 
exception  of  firefighting  systems,  lighting  and  ventilation.  Once  the  fire  is  out  of  control, 
secure  all  systems  with  the  exception  of  lighting  if  possible. 

1.  Fire  Boundaries 

Establishment  of  fire  boundaries  is  the  first  priority  after  ZEBRA  has  been  set  to 
confine  the  fire  and  designate  bulkheads  and  decks  that  should  be  checked  for  heat.  These 
boundaries  are  generally  watertight  however  the  minimum  degree  of  tightness  for  a  fire 
boundary  is  fumetight.  A  list  of  primary  and  secondary  fire  boundaries  for  machinery 
spaces  is  shown  in  table  C.  1 


Table  C.1  Primary  Seeondao-  Fire  Boaadaries  for  Machinery  Spaces 


Main  Machinery  Room  (4-66-0-E) 

Primaiy  BI®  “  ^ 

Secondary _ BHD  57  |  BHD_^ 

Auxiliary  Machy  Room  (4-82-0-E) 

Primary  BHD  82  BHD  92 

Secondary _  BHD  66  |  BHD  .101 


Above  Below 


Emergency  Gener.  Rm  (01-78-3-E) 

Primary  BHD  78  BHD  85 

Secondary _  BHD  66  |  BHD  102 

Bow  Thrust.  Machy  Rm  (4-12-0-E) 

Primary  BHD  12  BHD  21 

Secondary _ BHD  6 - |bHD3^ 

Stem  Thmst.  Machy  Rm  (4-92-0-E) 

Primary  BHD  92  BHD  102 

Secondary  BHD  82  |  Stem 


Main  Deck  Hull 
Mmn  Deck  Hull 

Main  Deck  Hull 
Main  Deck  Hull 


02  Deck  Mmn  Deck 
02  Deck  Main  Deck 

Main  Deck  Hull 
Main  Deck  Hull 


Mmn  Deck  Hull 
Main  Deck  Hull 


2.  Mechanical  Isolation 

Every  efifort  should  be  made  to  secure  and/or  isolate  systems  macWnery  ^d  tanks 
having  the  ^tential  to  feed  or  otherwise  contribute  to  the  intensity  of  the  fire.  Not  all 
systems  have  remote  securing  or  isolation  capabilities.  Along  with  other  concurrent 
firefiehtina  actions  locally  secure  those  systems  without  remote  securmg  capability  as 
soon*  s  pMsible  Capabilities  and  procedures  are  outlined  in  the  En^neenng  Camalty 
Control  Manual,  NSTM  chapter  079,  Volunre  3  and  appUcable 

Fuel  oil,  lube  oU,  hydraulic  oU,  and  compressed  arr  systems  are  of  pamculai 

concern.  Systems  to  secure  include  in  order  of  priority: 

•  Fuel  oil  service,  fill  &  transfer  systems  and  pumps 


•  Lube  oil  systems  and  pumps 

•  Hydraulic  oil  systems  and  pumps 

•  Lube  oil  Tanks 

•  Compressed  air  systems,  compressors,  and  receivers 
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•  Fuel  oil  tanks 

Table  C  2  lists  all  items  that  should  be  secured  in  the  four  machinery  spaces.  Note 
ventUation  fans  will  be  secured  automatically  in  the  Main  Machinery  Room  and  Auxihary 
Machinery  Room  if  the  CO2  total  flooding  system  for  the  space  is  activated. 


Table  C.2  Mechanical  and  Electrical  Isolation  of  Machinery  Spaces 


J^ystem/Components 

Location 

Local/Remote 

Main  Machinery  Room  f4-66-0-E) 

Both  MDEs 

2-69-1-C 

Remote 

Port/Stbd  F/0  Service  Tanks 

2-69-1-C 

Remote 

Both  SSDGs 

2-69-1-C 

Remote 

#1  Fire  Pumo 

01-78-3-E 

Remote 

#1  Air  Compressor 

01-78-3-E 

Remote 

Red  Gear  L/0  Pump 

01-78-3-E 

Remote 

Suoolv  &  Exhaust  Vent  Fans 

4-66-0-E 

Local 

Aiixtliarv  Machv  Rm  (4-82-0-E) 

SORS  Boiler 

2-69-1-C 

Remote 

SORS  Heating  Pump 

2-69-1-C 

Remote 

Stbd  F/0  Service  Tank 

2-69-1-C 

Remote 

Both  A/C  Units 

Vacuum  System 

#2  Fire  Pump 

2-69-1-C 

Remote 

Both  Auxiliary  S/W  Pumps 

2-69-1-C 

Remote 

Grey  Water  Pump 

Hydraulic  Oil  Purifier  Pump 

Chill  Water  Pumps 

2-69-1-C 

Remote 

CHT  Sewage  Pump 

Supply  and  Exhaust  Vent  Fans 

Starting  Air  Receivers 
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Table  C.2  Mechanical  and  Electrical  Isolation  of  Machinery  Spaces  (continned) 


Qvcti^ni/CoinDonents 

Location 

Local/Remote 

TViniQtf»r  Machv  Rm  f4-92-0-E) 

TTPI J  Units 

2-69-1 -C 

Remote 

srR  Controller  &  Thruster  Motor 

4-82-0-E 

Remote 

Shins  Service  Air  Receiver 

4-92-0-E 

Local 

Supply  Vent  Fans  1 

_ _ _ 

n<-.w  Thnister  Machv  Rm  (4-12-0-E) 

■RntVi  TTPT  T I  Inits 

2-69-1-C 

Remote 

SCR  Controller  &  Thruster  Motor 

4-82-0-E 

Remote 

Hvdraulic  Motor  Transfer  Pump 

4-12-0-E 

Local 

Supply  and  Exhaust  Vent  Fans 

3.  Electrical  Isolation 

Do  not  secure  lighting  and  electrical  power  to  firefighting  equipment  and 
ventilation  before  evacuation  of  personnel.  Complete  electrical  isolation  of  many  spaces  is 
imoractical  due  to  the  large  number  of  electncal  cables  transiting  through  the  jace^  To 
Snt  pSk,  all  electrical  equipment  will  be  secured  from  outside  the  affected  space 
a“tters  service,  load  center(s)  or  distribution  power  panel(s).  Unless  directed  by  the 

scene  leader  do  not  secure  lighting. 

4.  Fuel  Tanks 

Transferring  fuel  from  the  fire  area  puts  the  empty  fuel  tank  at  maximum  risk  to 
fire.  Therefore,  transfer  of  fuel  from  the  fire  area  shall  not  be  attenipted.  Pressing 
up  the  vapor  space  in  a  fuel  tank  with  seawater  shall  not  be  done,  because  experience 
shows  that  ignition  rarely  occurs.  In  fuel  tanks  exposed  to  fire,  conditions  for  igmtion 
within  the  t^  are  unlikely,  and  no  accurate  method  exists  to  verify  the  vapor  space  h^ 

been  eUminated.  In  addition,  the  fuel  tank  will  become  contaminated  wth  seawater. 

summary,  the  only  action  necessary  to  prevent  a  fuel  tank  from  contnbuting  to  a  fire  is  to 
isolate  and  secure  the  fuel  system. 

C.  Ventilation/Smoke  Control 

In  seneral  supply  ventilation  shall  be  secured  and  exhaust  ventilation  sh^  be 
energized  in  the  compartment  where  a  fire  has  been  reported.  However  all  venulation  fans 
are  automatically  shut  down  in  machinery  spaces  with  CO,  total  flooding  systems  if  t 
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system  is  activated.  Fire  and  smoke  boundaries  shall  be  set  around  the  affected 

compartment  immediately  after  all  personnel  have  been  evacuated.  Owe  fire  and  smoke 
boundaries  have  been  established  only  personnel  outfitted  with  OBAs  are  permitted 
to  enter  the  affected  area.  Smoke  curtains  may  be  used  where  hatches  and  doors  may  be 
required  to  remain  open  for  firefighting  purposes.  The  locations  designated  for  smoke 

curtains  are  listed  in  Table  C.3. 


Table  C.3  Designated  Smoke  Curtain  Locations 


nompartment 

Closure  Fitted  with  Smoke  Curtain 

Main  Machinery  Room  (4-66-0-E) 

Joiner  Door  1-66-2 

Anviliarv  Machinery  Room  (4-82-0-E) 

Joiner  Door  1-89-2 

rnmnpnionwav  fl-59-2-L) 

Joiner  Door  1-63-2 

Steering  Gear  Rooin  fl-102-0-E) 

OAWTD  1-103-2 

Comoanionwav  (02-61-2-L) 

Joiner  Door  02-66-2 

Comoanionway  (01-92-0-L) 

Joiner  Door  01-93-2 

D.  Fire  Detection  Equipment 

The  fire  and  smoke  detection  system  is  designed  to  provide  both  audible  ^d  visual 
signals  when  fire  or  smoke  is  detected  throughout  the  cutter’s  11  <iesignated  fire  detection 
zones  The  fire  and  smoke  detection  system  is  a  “Pyrotromcs,  System  3  ^  The  types  of 
detection  devices  include  smoke  (ionization),  thermal,  photoelectnc,  and  flame  detectors. 
The  location  of  the  alarm/annunciator  panel  is  in  the  Pilothouse  (03-56-0-C),  fi-ame  66. 

If  an  alarm  is  not  acknowledged  (silenced  or  reset  when  the  system  alarm 
sounds)  at  the  control  panel  in  the  Pilothouse  within  two  minutes,  the  control  panel 
will  automatically  activate  the  cutter’s  general  alarm. 

Smoke  detectors  in  the  system  have  self-compensating  dual  ionization  chambers. 
One  chamber  detects  the  products  of  combustion  wWle  the  other  serves  as  a  reference  to 
stabilize  the  detector’s  sensitivity  for  changes  in  environmental  conditions.  Photoelectnc 
smoke  detectors  operate  on  the  light  scattering  principle  and  have  a  cleanable  photo 
chamber.  Each  unit  is  made  up  of  a  light  emitting  diode  (LED)  and  light  sensing 
photodiode.  The  photodiode  is  arranged  so  that  light  emitted  by  the  does  not  reach 
the  photoelectric  cell.  Flame  detectors  sense  infi-ared  radiation  given  off  by  flanies  when 
the  source  is  sustained  for  at  least  5  to  20  seconds.  In  response  to  a  flame,  a  voltage  is 
generated  by  the  cell  and  amplified  by  a  transistor  amplifier-rectifier  circuit.  The  tnemd 
fire  detectors  are  explosion  proof  Each  unit  is  hermetically  sealed  m  a  stainless  steel  sheU. 
The  outer  shell  is  made  of  a  rapidly  expanding  alloy  which  responds  to  changes  in  ambient 
temperature.  The  inner  struts  are  made  of  an  alloy  with  a  lower  coefficient  of  expansion. 
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The  quantity,  type,  and  location  of  the  detectors  ^e^ntly  installed  in  the  JUNIPER  are 
listed  in  enclosure  12  to  JUNIPER  Instruction  M9555.1. 

E.  Firefighting  Equipment 

1.  Firemain  System 

gpm  dewatering  eductor. 

The  #1  Ere 

C-4 

Tchida  r.4  Locations  of  Fire  Pump  Remote  Controllers 


1.  Pilothouse  (03-56-0-L) _ _ _ 

2.  MPCMS  console  ECC  (2-69-1 -C) - 

3.  Forward  AFFF  Station  (1-16-2-Q) — _ — - - 

4.  Aft  AFFF  Station  (1-85-2-Q)  _ _ _ 

5.  Damage  Control  Power  Panel  _ _ _ _ 

6.  Main  MacWnery  Room  (4-66-0-E)  AFFF  Hose 

Station.  Upper  Level _ 

7.  Auxiliary  Machinery  Room  (4-82-0-E)  AFFF 

Hose  Station.  Upper  Level _ 


The  firemain  is  located  on  the  damage  control  deck.  The  single  mam  spans  from 
frame  20  to  frame  92  and  is  divided  into  sectors.  The  firemain  is  arranpd  so  damag 
to  one  sector  does  not  affect  the  other.  Seaor  one  of  the  firemaiii  is  eight  mches  m 
diameter  and  spans  from  frame  20  to  frame  75.  Sector  two  is  six  inches  in  diameter  and 
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•nans  from  frame  75  to  frame  92.  There  are  21  firemam  stations  located  toou^out  the 
CTtter  as  shown  in  Table  C.5,  to  fiicilitate  a  two-hose  attack  in  aB  compartments. 

% 

Table  C.5  Firemain  Stations 


Sector  No. 


Location 


I  1  Passageway  (02-57-0 1-L) _ 1 

I  1 _ 01  Deck .  port  side _ _ _ 

I  _ 01  Deck,  starboard  side  - J 

I  1  Boatswain  Storeroom  No.  2  (1-6-1-A) — - - 1 

I  1  Passageway  (1-12-1-L)  _ _ — - j 

r  i  Forward  Buoy  Deck,  starboard  side,  frame  25 - j 

j  1  Aft  Buoy  Deck,  port  side,  frame  57 - - _| 

j  I  Aft  Buoy  Deck,  starboard  side,  frame  57 - j 

I  1 _ Passageway  (1-57-2-Ll - — j 

I  1  Crews  Mess  ( 1  -66-0-L) _ _ _ 1 

1  Bow  Thruster  Machinery  Room  (4-12-0-E) - 

I  I  Cargo  Hold  (2-30-0-AA),  starboard  side,  frame  30  j 

1  Carpo  Hold  (2-30-0-AA),  starboard  side,  frame  39  J 

I  _ _ Passageway  (2-48-1 -L) _ j 

1  1  Passageway  (01-66-2-L)  _ _ _ _ _ 1 

2  _ 03  Deck,  port  side _ j 

2 _ 03  Deck,  starboard  side _ 1 

2  Main  Deck,  port  side,  fi-ame  90  J 

I  2  Main  Deck,  starboard  side,  frame  90 _ 1 

r _ 2 _ Passageway  ( 1  -92-0 1  -L)  - 1 

j  2  Stem  Thruster  Machinery  Room  (4-92-0-L)  | 

2.  CO2  Total  Flooding  System 

The  Emergency  Generator  Room  (01-78-3-E).  Flammable  Liquid  Storeroom  (1-6- 
2-A)  Main  Machfnery  Room  (4-66-0-E),  and  the  Auxiliary  Machmery  Rooni  (4-82-0-E) 
are  protected  by  indiyidually  actiyated  installed  CO2  total  flooding  systems.  The  2 
systLs  are  Ansul,  model  CV-90.  The  actuating  systems  are  mechamcal  and  cannot 


automaticaUy  discharge.  With  the  exception  of  some  electric^y  powered  alarms,  the  CO2 
systems  remain  foUy  operational  without  electrical  power  for  24  hours. 

Each  protected  compartment  is  provided  with  at  least  one  actuation  station  mth 
oneumatically  actuated  switches  located  as  close  as  possible  to  a  mam  access.  These 
switches  autLatically  shut  down  ventilation  fans  and  diesel  engines  (with  the  exception 
SremSency  diesel  generator)  and  energize  alarms.  The  alarms  consist  of  a  siren 

designed  to  be  heard  above  ambient  noise  in  the  compartment,  ^ 
mteStv  beacon  Each  protected  compartment  are  equipped  with  30  second  time  de^ys 
bcme7oSe  the  protLed  compartment.  Time  delays  have  a  manual  release  or  b^ass 
valve  to  override  the  time  delay.  CO2  manual  pull  stations  are  located  as  shown  m  T 

C.6 

CAUTION;  CO2  will  displace  the  oxygen  in  a  compartment  and  an  OB 
be“™ii  S.Vc.™.par.men,  been  ebecked  to  determine  thn,  dte  oxyge" 

content  is  normal. 


Table  C.6  C02  Pull  Station  Locations 


mi  Pull  Box  Location 

Comoartment  Protected 

PassBpewav  (01-79-0-L),  frame  86 

Emereencv  Generator  Room  (01-78-3-E) 

Pfl«!«!apewav  ('1-12-1-L),  frame  9 

Flammable  Liquid  Storeroom  (1-6-2- A) 

frame  13 

Flammable  Liquid  Storeroom  (1-6-2-A) 

rnmnanionwav  (1-66-2-L),  frame  68 

Main  Machinery  Room  (^4-66-0-E) 

PrpwQ  f  1-66“0“L1,  frame  69 

Main  Machinery  Room  (^4-66-0-E) 

^  1  0-»T  frame  8V 

Auxiliary  Machinery  Room  (^4-82-0-E) 

Companionway  (1-84-2-L),  frame  87 

Auxiliary  Machinery  Room  (^4-82-0-E) 

3.  AFFF  System 

Two  Ansul,  model  PL-120  fixed  AFFF  systems  are  provided  to  protect  machinery 
spaces  from  Class  B  fires.  Each  system  consists  of  the  following. 

•  fixed  AFFF  proportioning  station 

•  bilge  sprinkling  nozzles 

•  overhead  sprinkling  nozzles 


•  hose  stations 

The  two  permanently  installed  AFFF  proportioning  stations  are  instiled  on  the 
damage  control  deck  (main  deck).  The  aft  station  is  on  the  centerhne,  aft  ^he  IJp^® 

(1-85-2-Q),  and  is  energized  firom  power  panel  1-70-2.  The  forward  station  is  o 
centerline,  in  the  Vestibule  (1-21-1-L),  and  is  energized  from  power  panel  1-21-1.  T1 


The 
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oroDortionine  stations  are  designed  to  operate  with  a  foam  to  water  ratio  of  3  to  5%, 
Krso  and  the  marimum  flow  demand  of  the  largest  AIW  spmdthng  ^tm. 

The  AFFF  concentrate  tanks  (40  gallons  forward  and  75  gallons  aft)  are  designed  wit 
Ltu^o ton^'^Tupply  theW*  system  for  10  minutes  wiflrthe  system  operatmg  at 

maximum  flow  demand. 

The  Main  Machinery  Room  (4.66-0-E).  Auxiliaiy  Machinery  Ro^(4-924).E), 

and  the  b“  ster  Mactoeiy  Room  (4.12.0.E)  are  etiuipped  W.*^^ 

within  the  space  located  as  close  to  the  space’s  pomt  of  exit  as  possible.  Stahons  are 
located  such  that  one  hose  suppUes  coverage  for  the  entire  space. 

AFFF  hose  stations  located  on  the  main  deck  are  designated  reentry  stations. 

Reentry  stations  are  used  to  service  not  only  the  spaces  they  are  ^ 

S  t -es  such  as  the  Stem  Thruster  Mmihinery  Roo^  SORS 

SORS  Machinery  Room.  The  reentry  stations  are  equipped  with  a  portable  95  gpm  m  Ime 

eductor  and  two  5-gallon  pails  of  AFFF  concentrate. 

4.  Sprinkler  Systems 

Diy  type  sprinkler  systems  are  installed  in  the  Cargo  Hold  and  Magaanes^  The 
flreraain  ri^r  cutout  valves  for  these  systems  are  located  in  Passageway  . 

These  valves  are  normally  open.  The  control  valve  for  the  Cargo  Hold  spnnkler  system  is 

located  in  Passageway  (2-21-0-L),  forward  of  BuUAead  30.  .Th®^™ 

reach  rod  and  is  operable  from  the  damage  control  deck  (mam  deck)  m  the  Vestibule  (1 

21-1-L)  The  control  valve  for  the  Magazine  No,  1  spnnkler  system  IS  ocated  in 

piigLay  (3“l-0.L).  forward  of  Bulkhead  25.  The  valve  is  fitted  vnth  a  reach  rod  and 
is  operable  from  the  damage  control  deck  (main  deck). 

5.  Portable  Pumps 

JUNIPER  has  two  P-250  Mod  1  pumps.  These  pumps  are  water  cooled,  gasoline 
powered,  portable  pumps  suitable  for  firefighting  or  dewatering  purposes.  They  are 
capable  of  pumping  250  gpm  of  uncontaminated  water.  One  is  stowed  on  the  fo^ard 

Buoy  Decl^  starboard  side, -and  the  other  is  stowed  fant^ail,  01  Dec^  port  sid^  02  Weather 
portable  gasoline  cans  for  these  pumps  are  stowed  on  the  starboard  sid^e  of  the  02  Weathe 
Deck.  A^remote  release  to  jettison  the  gasoline  over  the  side  is  located  on  the  starboard 

side  of  the  01  Deck. 

In  addition  to  P-250  portable  pumps  JUNIPER  has  two  P-1  puy 
02  Level  These  pumps  are  used  primarily  for  dewatenng  and  are  capable  of  pumpi  g 
Sra  They  me  stored  in  waterproof  containers  that  wUl  float  of  dropped  overboard.  In  an 
emergency  they  can  be  used  as  a  secondary  means  of  firefighting. 

JUNIPER  has  two  portable,  electrical,  submersible  pumps  that  are  capble  of 
pumping  140  gpm  against  a  50  foot  head.  These  pumps  are  also  pnmarfy  mtend^  for 
dewatering,  bm  they  can  be  used  in  an  emergency  for  low  pressure  firefighting.  These 
pumps  are  plugged  into  440  volt  dedicated  outlets. 


6.  Portable  Fire  Extinguishers 

Portable  C02,  PKP  and  AFFF  fire  extinguishers  are  located  throughout  the  cutter 
as  shown  in  Table  C.7.  This  table  is  partially  incomplete  because  not  all  AFFF  portable 
extinguishers  have  been  received  and  installed. 

Portable  CO2  extinguishers  have  a  15  pound  capacity  and  an  eflfective  range  of 
four  to  six  feet.  They  are  designed  to  attack  a  fire  which  is  less  than  four  square  feet  in 
size.  A  total  of  28  CO2  extinguishers  are  listed  in  Table  C.7. 

CAUTION:  CO2  will  displace  the  oxygen  in  a  compartment,  use  of  a  portable 
CO2  extinguisher  in  a  confined  space  without  an  OBA  could  be  extremely 
hazardous. 

Portable  PKP  extinguishers  have  an  18  pound  or  27  pound  capacity  as  shown  in 
table  C.7  and  a  maximum  range  of  20  feet.  PKP  is  designed  for  use  on  small  class  B  fires; 
it  is  not  designed  to  combat  spray  fires,  fires  out  of  control  nor  should  they  be  used  for 
reentry.  A  total  of  38, 18  pound  PKP  extinguishers  and  four  27  pound  PKP  extinguishers 
are  listed  in  Table  C.7. 

CAUTION:  PKP  must  be  dispensed  property  to  avoid  reduced  visibility  and 
breathing  difficulties.  Do  not  discharge  PKP  into  electrical  equipment  as  serious 
corrosion  of  components  will  occur. 

Portable  AFFF  fire  extinguishers  are  used  primarily  as  first  aid  for  combating  small 
Class  B  fires  such  as  small  bilge  or  deep  fat  flyer  fires  before  they  get  out  of  control. 

Table  C.7  lists  the  locations  of  portable  AFFF  extinguishers. 


Table  C.7  Locations  of  Portable  Extinguishers 


Location 

CO2 

PKP 

AFFF 

DC  Repair  Locker  No.  1  (1-18-1-Q) 

2  -  15  lb 

1  -  27  lb 

DC  Repair  Locker  No.2  (1-74-2-Q) 

2  - 15  lb 

1  -  27  lb 

Pilothouse  (03-56-0-C) 

1  -  15  lb 

Passageway  (02-57-0 1-L) 

1  -  15  lb 

2  - 18  lb 

Incinerator  Room  (02-85-0-Q) 

1  -  15  lb 

2  - 18  lb 

Buoy  Deck  Control  Booth  (01-26-0-C) 

1  -  15  lb 

Passageway  (01-79-0-L) 

2  -  15  lb 

2  -  18  lb 

AtoN  Shop  (1-21-2-Q) 

1  - 15  lb 

1  - 18  lb 

Passageway  (1-12-1-L) 

1  -  15  lb 

Passageway  (1-92-0-L) 

3  - 15  lb 

2  - 18  lb 
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Table  C.7  Locations  of  Portable  Extinguishers  (continued) 


T  nraf inn 

CO2 

.  PKP 

AFFF 

1  -  15  lb 

1  -  18  lb 

r^nr  Storeroom  n-102-2-A) 

1  -  15  lb 

Row  Thruster  Machv  Rm  (4-12-0-E) 

1  -  15  lb 

2  - 18  lb 

pQCQnapwav  f2-21-0-L) 

1  - 15  lb 

SO'RS  Pumo  Room  f2-48-2”E) 

1  - 15  lb 

2  - 18  lb 

Paticiaffewav  f2-36“l-L) 

2 -15  lb 

Wntftr  SuDolv  Eauio  Rm  (2-57-4-E) 

1  - 18  lb 

Main  Machinery  Room  (4-66-0-E) 

■■ 

2 -18  lb, 

1  -  27  lb 

Auxiliary  Machy  Room  (4-82-0-E) 

2 -15  lb 

2  - 18  lb, 

1  -  27  lb 

Stpm  Thnister  Machv  Rm  (4-92-0-E) 

1  - 15  lb 

2  -  18  lb 

Wardroom  Pantry  (01-57-0-Q) 


Steering  Gear  Room  (1-102-0-E) 


Boatswain  Shop  (1-12-3-Q) 


1  - 18  lb 
1  - 18  lb 


1  -  18  lb 

2  -  18  lb 
2  -  18  lb 
1  - 18  lb 
1-18  lb 
1  -  181b 


1  - 18  lb 


1  -  18  lb 


2  -  18  lb 


1  -  18  lb 


1  -  18  lb 


1  -  181b 
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7.  Personnel  Protective  Equipment 

The  proper  use  of  personnel  protective  clothing,  equipment  and  procedures  is 
necessary  to  reduce  the  risk  of  injury  and  help  extinguish  the  fire.  The  nozzlemen  and 
hose  tenders  on  each  hose  team  (and  the  team  leader)  shall  wear  fire  fighter  ensembles. 
Repair  locker  leaders  are  responsible  for  rotating  personnel  to  prevent  heat  exhaustion  and 
for  monitoring  activation  times  for  OBAs.  In  fighting  major  fires,  firefighters  should  leave 
the  fire  area  after  30  minutes  (in  conjunction  with  the  OBA  timer  alarm)  and  ensembles 
rotated  to  fresh  personnel  to  minimize  heat  stress. 

a)  Oxygen  Breathing  Apparatus 

Only  personnel  wearing  an  OBA  shall  be  permitted  to  enter  the  area  defined  by  the 
primary  fire  and  smoke  boundaries  until  the  area  has  been  certified  safe  for  reentry  wthout 
OBAs.  Used  OBA  canisters  shall  be  stowed  in  clean  dry  buckets  for  at  least  30  minutes. 
OBA  canisters  shall  be  disposed  overboard  only  if  the  cutter  is  underway,  not  within  25 
miles  of  land.  In  port  or  within  25  miles  of  land  used  canisters  shall  be  disposed  of  ashore 
as  hazardous  material. 


b)  Protective  Clothing 

Reentry  into  a  machinery  space  following  a  fire  shall  be  permitted  only  by 
personnel  wearing  a  firefighters  ensemble  consisting  of  one  piece  coverall,  gloves,  anti- 
fiash  hood,  helmet,  OBA,  and  steel-toed  rubber  boots.  Corfam  shoes  are  made  of 
plastic  which  will  melt  at  low  temperatures  and  cause  severe  foot  injuries,  especially 
during  fires.  Corfam  shoes  are  therefore  prohibited  on  board  the  cutter  unless 
authorized  by  the  Commanding  officer  for  a  specific  occasion. 
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ttt.  Firefighting  Procedures  for  Class  A,  B,  and  C  Fires 

In  this  section  general  procedures  are  provided  that  apply  to  Class  Class  B,  and 
Class  C  fires  This  section  is  followed  by  compartment-specific  procedures  for  15 
different  shipboard  fire  scenarios  section  IV.  Section  V  deals  with  fires  m  port. 


A.  Class  A  Fire  Scenarios 
1.  Scenario 

Class  A  fires  involve  ordinary  combustibles  such  as  books,  paper,  elertncal  cable 
insulation,  stored  packaging  materials,  combustible  interior 

upholstered  chairs,  herthing  materials  including  mattresses,  pillows,  blankets  and  sheets. 

^  2.  Confining  the  Fire 

Fire  and  smoke  boundaries  shall  be  set  on  all  sides  (forward,  aft,  above  and  below) 
the  affected  space.  Watertight  bulkheads  and  decks  are  ideal  boundanes,  joiner  bulkheads 
if  they  extend  deck-to-deck  can  also  serve  as  boundanes.  If  necessary,  smoke  ^rtams  can 
be  used  to  protect  openings  in  fire  and  smoke  boundaries  if  they  miirt  be  open  for 
firefighting  purposes.  Confining  the  fire  also  includes  isolating  the  fire  mechanically  ^d 
electrically.  This  includes  securing  ventilation  fans  and  operating  machinery  ^thm  t  e 
affected  space.  Electrical  power  shall  be  secured  in  the  affected  space  with  the  exception 

of  lighting. 

3.  Sizeup 

The  need  to  rescue  trapped  personnel  in  the  affected  space  shall  be  the  first 
consideration.  Crew  members  shall  also  be  immediately  evacuated  fi-om  adjacent  spaces. 


4.  First  Aid 

If  a  Class  A  fire  is  discovered  when  it  is  small  enough  to  attempt  first  aid  the 
person  discovering  the  fire  should  use  either  COr  or  PKP  portable  mttinguisher  wWchever 
is  closer.  Note  PKP  and  CO2  have  Umited  effectiveness  on  Class  A  fires  but  may  be  used 
to  control  the  fire  while  hoseUnes  are  being  advanced.  The  use  of  these  ejrtm^ishers  on 
Class  A  materials  may  knockdown  the  flame,  but  the  materials  may  quickly  reigmte.  Use 
of  two  extinguishers  in  tandem  is  more  effective  than  one  at  a  time. 

5.  Firefighting 

Class  A  fires  should  be  attacked  as  soon  as  possible,  to  gain  immediate  control  and 
to  prevent  or  minimize  the  spread  of  fire.  An  attack  can  be  direct  or  indirect.  In  a  direct 
attack  firefighters  advance  into  the  immediate  fire  area  and  apply  the  extm^ishmg  agent 
directly  onto  the  seat  of  the  fire.  Smoke,  gases,  and  heat  from  an  advanced  fire  make 
access  increasingly  difficult.  If  the  fire  has  gained  headway,  a  direct  attack  my  not 
succeed  and  an  indirect  method  should  be  used.  During  an  indirect  attack,  firefighters  can 
not  approach  a  fire  close  enough  to  apply  agent  directly  onto  the  fire.  Water  fog  is 
discharged  into  the  space  through  a  cracked  open  door,  hatch,  window  or  some  other 
bulkhead  or  overhead  penetration. 
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a)  Installed  Fire  Extinguishing  Systems 

Dry  type  water  sprinkling  systems  are  installed  in  magaanes  and  sometimes  in 
Cargo  Holds  to  combat  Class  A  fires.  If  installed  these  systems  should  be  used  if  First  Aid 
is  ineffective,  however  dewatering  operations  should  be  started  as  soon  as  available 
manpower  permits  to  prevent  adverse  effects  on  ship  stability. 

b)  Manual  Firefighting 

(1)  Attack  Team  Organization 

The  repair  party  should  man  two  hoses,  one  hose  team  should  be  the  attack  hose 
and  the  other  should  act  as  a  backup.  The  cutter’s  Watch,  Quarter  and  Station  M  details 
for  the  rest  of  the  repair  party.  Hose  teams  and  investigators  should  dress  out 

in  firefighters  ensembles  and  OBAs. 

(2)  Direct  Attack 

A  direct  attack  should  employ  the  use  of  short  bursts  of  water  as  opposed  ^wing 
the  hose  continuously.  If  the  fire  is  large  a  sweeping  motion  over  the  fire  may  be  effective. 
Short  bursts  permit  the  resulting  steam  to  escape.  As  the  firefighter  gams  control  longer 
bursts  can  be  used.  A  straight  stream  is  required  to  combat  deep  seated  fires.  If  directed 

by  the  scene  leader  a  direct  attack  should  be  made  by  #1  hoseteam  with  a  single  1.5  hose 

fitted  with  a  vari-nozzle.  #2  hose  team  should  act  as  a  backup.  Water  fog  is  preferred 
because  it  reduces  the  electrical  shock  hazard. 

(3)  Indirect  Attack 

An  indirect  attack  has  proven  effective  to  control  large  fires  and  eventually  permit 
a  direct  attack.  If  an  indirect  attack  is  used  the  hole  created  to  insert  the  hose  should  be 
no  larger  than  necessary  to  accommodate  the  hose  and  nozzle.  The  scene  leader  may 
order  a  direct  attack  simultaneously  with  an  indirect  attack.  In  this  event  the  indirect 
attack  should  only  continue  if  it  does  not  inhibit  the  direct  attack.  Constant 
communications  must  be  maintained  to  ensure  a  coordinated  attack. 

6.  Post-fire  Activities 

Smoldering  materials  should  be  jettisoned,  with  the  Commanding  Officer's 
permission,  overboard  or  soaked  in  a  bucket  of  water  on  the  weather  deck.  Conduct 
atmospheric  testing  for  oxygen  and  toxic  gas  levels  before  entering  the  space  without  an 

OBA. 


7.  Other  Actions 

Dewatering  operations  should  be  started  as  soon  ^  available  manpower  permits  to 
prevent  adverse  effects  on  ship  stability.  During  firefighting  actions  the  investigator 
wearing  an  OBA  shall  continually  inspect  the  fire  boundaries  to  ensure  the  fire  has  not 
spread  Hot  bulkheads  or  decks  should  be  cooled  with  water  from  a  1 .5”  hose  with  a  vari- 
nozzle  set  to  apply  water  fog.  The  Emergency  Generator  shall  be  started  and  placed  in 
stand-by  as  a  potential  source  of  electrical  power.  The  P-250  shall  be  rigged  and 
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energized  as  a  backup  source  of  firefighting  water  pressure.  The  electrician  should  secure 
electrical  power  with  the  exception  of  lighting  to  the  affected  space. 

B.  Class  B  Fire  Scenarios 


1.  Scenario 

A  class  B  fire  involves  flammable  Uquids  or  gases  such  as  fuel  oU  hydraulic  oU, 
lube  oil,  paint,  propane  or  grease.  One  of  the  most  hazardous  and  ^cult  fire  to 
extinguish  is  a  flammable  Uquid  spray  fire  which  typically  occurs  when  a  Arable  hquid 
suchS  diesel  fuel  under  high  pressure  sprays  onto  a  hot  surface  such  as  a 

hot  exhaust  manifold.  Major  conflagrations  have  resulted  fi-om  ths  scenano.  This  typ 

fire  can  only  be  effectively  controlled  if  Ae  pressurized  source  of  fuel  is  secured.  A 
flammable  liquid  spray  fire  shall  be  considered  a  fire  out  of  control. 

2.  Confining  the  Fire 

Fire  and  smoke  boundaries  shall  be  set  on  all  sides  (forward  aft,  above  and  Jelow) 
the  affected  space.  Watertight  bulkheads  and  decks  are  ideal  boundanes,  joiner  bulkheads 
ff  th^e^end  deck-to-deck  can  also  serve  as  boundaries.  If  necessary  smoke  curtains  can 
be  used  to  protect  openings  in  fire  and  smoke  boundaries  if  they  must  be  open  for 
firefighting  purposes.  Confining  the  fire  also  includes  isolating  the 
electrically.  This  includes  securing  ventilation  fans  and  operating  mac  nery  ^  . 

affected  space.  It  is  especially  important  to  secure  the  source  of  pressurized  fuel  causmg  a 

spray  fire. 


3.  Sizeup 

The  need  to  rescue  trapped  personnel  in  the  affected  space  shall  be  considered. 
Personnel  shall  be  immediately  evacuated  for  a  Class  B  fire  out  of  control. 

4.  First  Aid 

If  a  class  B  fire  (not  a  spray  fire)  is  discovered  when  it  is  small  enough  to  safely 
attempt  first  aid  the  person  discovering  the  fire  should  use  a  PKP  or  AF^  portable  fire 
extinguisher.  If  first  aid  is  not  successful  or  the  fire  grows  out  of  control,  personne 
should  evacuate  the  space  and  activate  the  installed  fire  extinguishing  system.. 

5.  Firefighting 

Class  B  pool  fires  (less  than  10  square  feet)  may  be  fought  with  portable  PKP  or 
AFFF  extinguishers  or  AFFF  hose  reels.  An  oil  spray  fire  which  cannot  be  quicUy  and 
completely  secured,  should  not  be  attacked.  Experience  has  shovm  that  such  a  foe  is 
unapproachable.  Life  threatening  conditions  created  by  extreme  heat,  smoke  and  toxic 
gases^can  occur  in  less  than  60  seconds.  Under  such  conditions  the  only  prudent  course  of 
Lion  is  to  secure  the  propulsion  plant,  don  EEBDs,  and  evacuate  the  space.  Installed 
AFFF  bilge  sprinkling  and  CO2  flooding  systems  shall  be  activated  immediately  upon 
evacuation  of  the  space.  AFFF  bilge  sprinkling  shall  be  applied  agam  before  reentry. 
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a)  Installed  Fire  Extinguishing  Systems 

AFFF  bilge  sprinkling  systems  and  C02  total  flooding  systems  are  instafled  to 
Latent  effective  against  class  B  fires.  CO2  to  limited  cooling 
and  mav  nofcool  the  fuel  below  its  ignition  temperature  and  is  more  hkely  than  ofte 
^Sshing  agents  to  allow  reflash.  AFFF  on  the  other  hand  has  ^.stence  and  will 
S  the  liel  long  enough  to  permit  cooling  of  the  fuel  below  its  igmtion  pomt. 

b)  Manual  Firefighting 

critical  pS"7the  M^tbiTe^SotL^p^M^e  moSge 

a  second  time  for  at  least  two  minutes  before  reentry  to  prevem  the  possibility  of  an 
unsecured  fuel  source  having  degraded  the  initial  foam  blanket. 

(1)  Attack  Team  Organization 

The  repair  party  should  man  two  hoses,  one  hose  team  should  be  the  attack  hose 
and  the  other  LuK  as  a  backup.  The  cutter’ s  Watch,  Quarter  and  Stafion  Bifl  detads 
.clenmeets  for  the  rest  of  the  repair  party.  Hose  teams  and  investigators  should  dress  ou 

in  firefighters  ensembles  and  OBAs. 

(2)  Direct  Attack/Reentry 

Once  the  Class  B  to  has  been  extinguished  by  the  C02  to^  flooding  systm  »d 
AFFF  bSrsprinkling  system  reentiy  shall  be  attempted.  The  conditions  m  the  affected 
space  should  be  checked  if  possible  before  entry  by. 

•  Feeling  bulkheads  for  temperature  near  the  desired  access 

•  Monitoring  exhaust  vent  discharge  for  smoke. 

.  Monitoring  conditions  through  viewing  ports  or  windows  or  closed  circuit  television. 
NFTI  cannot  be  used  for  this  purpose  since  it  cannot  see  through  glass. 

To  conserve  AFFF  saltwater  hoselines  can  be  used  to  cool  the  space  after  the  foe 
is  out  It  should  be  assumed  that  AFFF  hose  reels  in  the  space  are  damaged  and  should 
not  be  used  until  it  can  be  verified  that  that  the  system  has  not  been  damaged. 

If  directed  by  the  scene  leader  a  direct  attack  should  be  made  by  #1  hose  te^  Jith 
a  single  1.5”  hose  fitted  with  a  vari-nozzle.  #2  hose  team  should  act  as  a  backup.  Van- 

nozzles  should  be  set  to  apply  AFFF. 

(3)  Indirect  Attack 

Once  the  source  of  the  Class  B  spray  fire  has  been  secured  the  fire  inay  be 
effectively  attacked  indirectly  with  a  1 .5”  hose  with  a  vari-nozzle  set  to  apply  wmer  fog  or 
AFFF  as  *ected  by  the  scene  leader  inserted  through  a  scuttle,  porthole,  or  hole  cut  m 
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the  bulkhead  or  overhead.  This  tactic  has  proven  effective  to  control  large  fires  and 
eventually  pemut  a  direct  attack. 


6.  Post-fire  Activities 

Smoldering  materials  should  be  jettisoned,  with  the^onmmding  Officers 

OBA. 


7.  Other  Actions 

Durine  firefighting  actions  the  investigator  wearing  an  OBA  shall  continually 
insoect  ttie  fire  boundaries  to  ensure  the  fire  has  not  spread.  Hot  bulkheads  or  decks 
shield  be  cooled  with  water  fi-om  a  1.5”  hose  with  a  vari-nozde  set  to  apply  water  fog. 

shall  be  started  and  placed  in  stand-by  as  a  potential  source  of 

electrical  power.  The  P-250  shall  be  rigged  and  energized  as  a  backup  ° 

firefighting  water  pressure.  The  electrician  should  secure  electncal  power  wiA 

exception  of  Ughting  to  the  affected  space. 

C.  Class  C  Fire  Scenarios 


1. 


Scenario 


A  class  C  fire  involves  energized  electronic  or  electncal  equipment  such  as  m 
electric  motor  controller,  switchboard,  transmitter,  gyrocompass,  radar,  console,  etc. 
There  is  also  a  significant  possibility  of  a  class  A  fire  in  ordinary  combusUbles  that  is 

ignited  by  the  electrical  fire. 

2.  Confining  the  Fire 

Fire  and  smoke  boundaries  shall  be  set  on  all  sides  (forward  aft,  above  and  below) 
the  affected  space.  Watertight  bulkheads  and  decks  are  ideal  boundaries,  jomer 
if  they  extend  deck-to-deck  can  also  serve  as  boundaries.  If  necessary  smoke  cu  ams 
be  used  to  protect  openings  in  fire  and  smoke  boundaries  if  they  must  be  open  for 
firefightingmrposes.  Confining  the  fire  also  includes  isolating  the  ^ 

electrically  Tins  includes  securing  ventilation  fans  and  operating  machmeiy  w 

power  shall  be  secured  in  the  affected  space  with  the  exception 

of  lighting. 

3.  Sizeup 

The  need  to  rescue  trapped  personnel  in  the  affected  space  shaU  be  considered. 
Class  C  fires  are  usually  extinguished  when  electrical  power  is  secured,  however  a  class  A 
&e  mayt^bu^ng  in  conjunSon  with  the  equipment  that  was  the  cause  of  the  class  C 
L.  ffLefore  firefighters  shall  be  prepared  to  extinguish  a  Class  A  as  well  as  Class  C 

fire. 
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4.  First  Aid 

If  the  fire  is  discovered  when  it  is  small  enough  to  attempt  first  aid  Ae 
discovering  the  fire  should  use  a  CO2  portable  fire  extmguisher  on  c^s  C  fires  and  either 

CChorPKPportableextinguisheronClass  Afires.  Note  PKPan  2 

efiectiveness  on  Class  A  fires  but  may  be  used  while  hosehnes  are  bemg  advanced. 

5.  Firefighting 

Class  C  fires  should  be  attacked  by  securing  the  electrical  power  to  the  affected 
equipment  first  and  then  attacking  the  remaining  class  A  fire  directly  (c  arge  capaci  or 
rSnic  equipment  may  retain  a  significant  electrical  charge  after  power  rs  secur«l)^ 

a)  Installed  Fire  Extinguishing  Systems 

CO2  flooding  systems  are  frequently  installed  in  mmn  propulsion  motors.  In  the 
event  of  a  Class  C  fire  in  a  compartment,  main  propulsion  motor, ^or  other  sinul^ly 
protected  equipment,  the  preferred  method  for  extinguishing  the  fire 
sS^e  deenLL  th;  equipment,  and  activate  the  installed  fire  extmguishing  system.  CO2 
riwred  colling  caplLs.  and  may  no.  cool  the  &el  below  its 
and  is  more  likely  than  other  extinguishing  agents  to  allow  reflash.  Therefore,  the 
firefighter  must  remember  to  standby  with  additional  backup  extinguishers  the 
temperature  of  the  burning  substance  and  its  surroundings  must  be  lowered  below 
ignition  temperature  if  the  fire  is  to  remmn  extinguished. 

b)  Manual  Firefighting 

(1)  Attack  Team  Organization 

The  repair  party  should  man  two  hoses,  one  hose  team  should  be  the  attack  hose 
and  the  other  Luld^  as  a  backup.  The  cutter’s  Watch,  ^er  and  S‘«.on  M  de  ^s 
assignments  for  the  rest  of  the  repair  party.  Hose  teams  and  mvesttgators  should  dress  out 

in  firefighters  ensembles  and  OBAs. 

(2)  Direct  Attack 

Once  the  Class  C  fire  has  been  extinguished  by  deenergizing  the  equipment  the 
remaining  Class  A  fire  may  be  effectively  attacked  directly  depending  on  the  size  of  the 
”lSbyL  sc^e  leader  a  direct  attack  should  be  ™deby  «  "o^*"  “ 
single  1  5”  hose  fitted  with  a  vari-nozzle.  #2  hose  team  should  act  as  a  backup.  Vm- 
nozdes  should  be  set  to  apply  water  fog,  although  a  staright  stre^  may  be  required  for 
deep  seated  fires.  Water  fog  is  preferred  because  it  reduces  the  electncal  shock  hazar  . 

(3)  Indirect  Attack 

Once  the  Class  C  fire  has  been  extinguished  by  deenergizing  the  equipment  the 
remaining  Class  A  fire  may  be  effectively  attacked  indirectly  ^th  a  1.5”  hose  with  a  van- 
nozzle  set  to  apply  water  fog  inserted  through  a  scuttle,  porthole  or  hole  cut  m  the 
bulkhead  or  overhead.  This  tactic  has  proven  effective  to  control  large  fires  and 
eventually  permit  a  direct  attack. 
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6.  Post-fire  Activities 

Smoldering  materials  should  be  jettisoned,  with  the  Comm^dmg  Officer's 
oermission,  overbLd  or  soaked  in  a  bucket  of  water  on  the  weatherdeck.  Conduct 
Lmospheric  testing  for  oxygen  and  toxic  gas  levels  before  entermg  the  space  without  an 

OBA. 

7.  Other  Actions 

During  firefighting  actions  the  investigator  wearing  an  0®^  shall  contmually 

inspect  ffie  fire  boundaries  to  ensure  the  fire  has  not  spread.  Hot  bulkheads  or  decks 

should  be  cooled  with  water  from  a  1.5”  hose  with  a  vari-nozzle  set  to  apply  water  fog. 
The  Emergency  Generator  shall  be  started  and  placed  in  stand-by  as  a  potential  source  o 
electrical  power.  The  P-250  shall  be  rigged  and  energized  as  a  backup  source  o 
firefighting  water  pressure.  The  electrician  should  secure  electncal  power  with  the 

exception  of  lighting  to  the  affected  space. 

IV.  Firefighting  Procedures  for  Specific  Compartments 

The  general  procedures  for  firefighting  are  given  in  Section  ffl  for  each  class  of 
fire.  The  information  provided  in  this  section  for  specific  compartments  augments  the 
procedures  described  in  Section  HI. 

A.  Pilothouse  (03-56-0-C) 

Scenario-  Class  C  fire  in  energized  electronic  or  electrical  equipmeirt  such  as  the 
radar.  There  is  also  a  secant  possibility  of  a  class  A  fire  in  ordinary  combustibles  such 

as  charts  and  logbooks  in  the  chart  area. 

Firo  Rniindaries;  The  superstructure  on  the  03  Deck  forward  and  aft,  port  and 
starboard,  and  the  02  Deck  below. 

Sizeun:  Need  to  rescue  personnel:  Minimal. 

Firefiahting; 

•  Installed  Fire  Extinguishing  System:  None 

•  Indirect  attack  may  be  feasible  through  a  window  m  the  Pilothouse  after 
deenergizing  the  affected  electrical  equipment  in  the  Pilothouse. 

.  Direct  attack  through  the  windward  weathertight  door  on  the  port  or 
starboard  side  of  the  Pilothouse  from  the  03  Weather  Deck,  with  a  1.5'' fire  hose 
equipped  with  a  vari  nozzle  set  to  apply  water  fog,  after  deenergizing  the  affected 

electrical  equipment  in  the  Pilothouse. 

B.  Commanding  Officer’s  Cabin  (02-57-0-L) 

Scenario:  Class  A  fire  in  overstuffed  furniture. 

Fir^  Rniindaries;  The  superstructure  on  the  02  Deck  forward  and  aft,  port  and 
starboard,  the  03  Deck  above  and  the  01  deck  below. 
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Sizeup:  Need  to  rescue  personnel:  Minimal,  however  personnel  may  be  trapped 
in  C.O.  Stateroom  (02-57-1-L)  where  the  only  means  of  egress  is  through  this  space. 

Firefighting; 

•  Installed  Fire  Extinguishing  System:  None 

•  Indirect  attack  is  not  feasible 

•  Direct  attack  through  the  joiner  door  in  Passageway  (02-57-0-L)  with  a 
1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  water  fog. 


C.  Fan  Room  (02-73-0-Q) 

Scenario:  Class  C  fire  in  electrical  fan  motor  accompanied  by  a  Class  A  fire  m  the 
insulation  on  the  ventilation  ductwork. 

Fire  Rniindaries;  The  superstructure  on  the  02  Deck  forward  and  aft,  port  and 
starboard,  the  03  Deck  above  and  the  01  deck  below. 

Sizeun:  Need  to  rescue  personnel:  Minimal. 


Firefighting: 

•  Installed  Fire  Extinguishing  System:  None. 

•  Indirect  attack  through  watertight  door  02-77-2  firom  the  02  Weather  Deck 
with  a  1 .5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  water  fog  ^er 
deenergizing  affected  electrical  equipment  in  the  Fan  Room  (02-73-0-Q).  The  joiner 
door  in  Passageway  (02-89-2-Q)  should  be  kept  secured. 

•  Direct  attack  through  watertight  door  02-77-2  from  the  02  Weather  Deck 

with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  water  fog  ^er 

deenergizing  affected  electrical  equipment  in  the  Fan  Room  (02-73-0-Q).  The  joiner 
door  in  Passageway  (02-89-2-Q)  should  be  kept  secured 


D.  Emergency  Generator  Room  (01-78-3-E) 

Scenario:  Class  B  fire  due  to  ruptured  lube  oil  or  fuel  oil  line  on  the  emergency 
generator  diesel  engine. 

Fir»  Boundaries;  The  superstructure  on  the  01  Deck  starboard,  bulkhe^  78 
forward,  hulkheadSd^  the  MMR  Uptake  port,  the  02  Deck  above  and  the  Mam  Deck 

below. 

Sizeun*  Need  to  rescue  personnel:  Minimal  in  the  Emergency  Generator  Room, 

howeveT^rsonnel  in  the  Medical  Treatment  Room  (01-74-1-L)  forward  and  Crews 
Stateroom  (01-86-1-L)  aft  should  be  immediately  evacuated. 

Firefighting; 

•  Installed  Fire  Extinguishing  System:  CO2  total  flooding  system  should  be 
energized  in  the  event  of  a  Class  B  spray  fire  after  all  personnel  have  been  evacuated 
and  the  pressurized  source  of  fuel  has  been  secured. 
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•  Indirect  attack  may  be  feasible  through  the  shutters  on  the  starboard  side  of 
the  01  Deck  superstructure  with  a  1.5"  fire  hose  equipped  Avith  a  van  nozzle  set  to 
apply  AFFF. 

•  Direct  attack  (and  reentry)  through  the  joiner  door  in  Passageway  (01-79- 
0-L)  with  a  1 .5"  fire  hose  equipped  with  a  van  no^e  set  to  apply  AFFF. 


E.  Main  Machinery  Room  (4-66-0-E) 

Scenario-  Class  B  fire  due  to  ruptured  lube  oil  or  fuel  oil  line  on  one  of  the  mam 
propulsion  diesei  engines  or  one  of  the  ship  service  generator  diesel  engines. 

Fire  Boundaries;  Primary;  bulkhead  66  forward,  bulkhead  82  ^  Mmn  Deck 

above  and  HuU  below.  Secondary;  bulkhead  57  forward,  bulkhead  92  aft.  Mam  Deck 
above  and  Hull  below. 

Sizeup:  Need  to  rescue  personnel;  Watchstanders  or  day  workers  may  be 
trapped  in  the  Main  Machinery  Room.  The  Engineering  Control  Center  (2-89-1-C)  is 
occupied  continuously  underway,  however  if  evacuation  is  required  personnel  may  escape 
through  the  escape  scuttle  to  the  Crews  Mess  (1-66-0-L). 


Firefi£hting; 

•  Installed  Fire  Extinguishing  System;  Both  AFFF  bilge  sprinkling  systern 
and  CO2  total  flooding  system  should  be  activated  in  the  event  of  a  Class  B  spray  tire 
after  all  personnel  have  been  evacuated  and  the  pressurized  source  of  fuel  has  been 

secured. 


.  Indirect  attack  may  be  feasible  through  the  watertight  scuttle  in  the 
watertight  hateh  in  Companionway  (1.66.2-L)  with  a  1.5”  fire  hose  equipped  with  a 
van  nozzle  set  to  apply  AFFF. 

•  Direct  attack  (and  reentry)  through  the  watertight  hatch  in  Compamonway 
(1-66-2-L)  -with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  AFFF. 


F.  Cargo  Hold  (2-30-0-AA) 

Scenario;  Class  A  fire  in  ordinary  combustibles. 

Fire  Boundaries:  Watertight  bulkheads  30  forward,  and  38  aft.  Buoy  Deck 
above  and  fuel  tanks  below. 

Sizeup;  Need  to  rescue  personnel;  Minimal. 

Firefighting; 

•  Installed  Fire  Extinguishing  System;  Dry  type  water  sprinkling  system 
should  be  activated  for  Class  A  fires  in  the  Cargo  Hold. 

•  Indirect  attack  may  be  feasible  through  watertight  door  in  Passageway  (2- 
21-0-L)  or  through  joiner  door  in  Passageway  (2-36-1-L)  with  a  1 .5  fire  hose 
equipped  with  a  vari  nozzle  set  to  the  water  fog  position. 
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•  Direct  attack  through  watertight  door  in  Passageway  (2-21-0-L)  or 
through  joiner  door  in  Passageway  (2-36-1-L)  with  a  1.5"  fire  hose  equipped  with  a 
vari  nozzle  set  to  the  water  fog  position. 

G.  Electronics  IC  &  Gyro  Room  (03-66-01-C) 

Scenario:  Class  C  fire  in  energized  electronic  or  electrical  equipment  such  as  the 
gyrocompass.  There  is  also  a  significant  possibility  of  a  class  A  fire  in  ordinary 
combustibles  such  as  publications  or  paper  stowed  in  this  space. 

Firft  Boundaries;  The  superstructure  on  the  03  Deck  forward,  aft,  port,  and 
starboard,  and  the  02  Deck  below 

Sizeup;  Need  to  rescue  personnel:  Mimmal. 

Firefighting: 

•  Installed  Fire  Extinguishing  System:  None. 

•  Indirect  attack  is  not  feasible. 

•  Direct  attack  through  the  joiner  door  from  the  Pilothouse  (03-56-0-C), 
with  a  1.5"  fire  hose  equipped  with  a  van  nozzle  set  to  apply  water  fog  after 
deenergizing  affected  electrical  equipment  in  the  Electronics  IC  &  Gyro  Room. 

H.  Auxiliary  Machinery  Room  (4-82-0-E) 

Scenario:  Class  B  fire  due  to  ruptured  fuel  oil  line  to  the  SORS  boiler. 

Fire  Boundaries;  Primary:  bulkhead  82  forward,  bulkhead  92  aft.  Main  Deck 
above  and  Hull  below.  Secondary:  bulkhead  66  forward,  bulkhead  102  aft.  Main  Deck 
above  and  Hull  below. 

Sizeup:  Need  to  rescue  personnel:  Watchstanders  or  day  workers  may  be 
trapped  in  the  Auxiliary  Machinery  Room. 

Firefighting; 

•  Installed  Fire  Extinguishing  System:  Both  AFFF  bilge  sprinkling  system 
and  CO2  total  flooding  system  should  be  energized  in  the  event  of  a  Class  B  spray  fire 
after  all  personnel  have  been  evacuated  and  the  pressurized  source  of  fuel  has  been 

secured. 

•  Indirect  attack  may  be  feasible  through  the  watertight  scuttle  in  the 
watertight  hatch  in  Companionway  (1-84-2-L)  with  a  1.5"  fire  hose  equipped  with  a 
vari  nozzle  set  to  apply  AFFF. 

•  Direct  attack  (and  reentry)  through  the  watertight  hatch  in  Com^monway 
(1-84-2-L)  with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  AFFF. 

L  Stem  Thmster  Machinery  Room  (4-92-0-E) 

Scenario:  Class  C  fire  in  thruster  motor  or  Class  B  fire  due  to  ruptured  hydraulic 
line  in  one  of  the  hydraulic  power  units. 
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Primary:  watertight  bulkheads  92  fotw^ 

Deck  above  artd  Hull  below.  Secondary:  watertight  bulkheads  82  forward  and  stem  aft, 
Main  Deck  above  and  Hull  below. 

Sizeup;  Need  to  rescue  personnel:  Minimal. 

Firefightine; 

•  Installed  Fire  Extinguislung  System:  AFFF  bilge  sprinkling  system  should 
be  activated  in  the  event  of  a  Class  B  fire. 

•  Indirect  attack  may  be  feasible  through  the  watertight  scuttle  m  the 
watertight  hatch  in  Passageway  (1-92.0-L)  with  a  l.S"  fire  hose  pipped 
nozzle  St  to  apply  water  fog  after  deener^zing  affected  electncal  equrpment  tn  the 

Stem  Thruster  Room. 

.  Direct  attack  on  a  Class  A  fire  should  be  attempted  through  the  watertight 
hatch  in  Passageway  (1-92-0-L)  with  a  1.5"  fire  hose  equipped  wrth  »  van  “rfe  set 
to  apply  water  fog  after  deenergizing  affected  eie-ftncal  equipmem  m  *e  Stern 
Thruster  Room.  Dirert  attack  on  a  Class  B  fire  should  be  attempted  through^ 
watertight  hatch  in  Passageway  (l-924)-L)  with  a  1.5"  fire  hose  equipped  with  a  van 
nozzle  set  to  apply  AFFF. 

J.  Bow  Thruster  Machinery  Room  (4-12-0-E) 

Scenario:  Class  C  fire  in  thmster  motor  or  Class  B  fire  due  to  mptured  hydrauhc 
line  in  one  of  the  hydraulic  power  units. 

Fire  Boundaries:  Primary:  watertight  bulkheads  12  fomard  and 
Deck  above  and  Hull  below.  Secondary:  watertight  bulkheads  6  forward  and  30  aft,  Mam 

Deck  above  and  Hull  below. 

Sizeup;  Need  to  rescue  personnel:  Minimal. 

Firefighting: 

.  Installed  Fire  Extinguishing  System:  AFFF  bilge  sprinkling  system  should 
be  activated  in  the  event  of  a  Class  B  fire. 

.  Indirect  attack  may  be  feasible  through  the  watertight  scuttle  m 
watertight  hatch  in  Companionway  (1-15-1-L)  with  a  k5"  fire  hose  equipped  with  a 
vari  no^e  set  to  apply  water  fog  after  deenergizing  affected  electncal  equipment  m 

the  Bow  Thruster  Room. 

.  Direct  attack  on  a  Class  A  fire  should  be  attempted  through  the  joiner  door 
in  Companionway  (l-lS-l-L)  with  a  1.5’  fire  hose  quipped  with  a  van  noz*  sa  to 
apply  water  fog  after  deenergizing  affected  electncal  equipm^ 

Rtmm.  Direct  attack  on  a  Class  B  fire  should  be  attempted  through  the  joiner  dimr  m 
Companionway  (1-15-1-L)  with  a  1 .5"  fire  hose  equipped  with  a  van  nozzle  set  to 

apply  AFFF. 
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K.  SOR  Machinery  Room  (2-49-0-E) 

Scenario:  Class  B  fire  due  to  ruptured  oil  line  to  the  SOR  machinery. 

Fin- Boundaries;  Primary:  bulkhead  48  forward,  bulkhead  57  aft,  Buoy  Deck 

above  and  Hull  below.  Secondary:  bulkhead  38  forward,  bulkhead  66  aft.  Buoy  Deck 
above  and  Hull  below. 

Sizeup;  Need  to  rescue  personnel:  Minimal. 

Firefiahting; 

.  Installed  Fire  Extinguishing  System:  AFFF  bilge  sprinkling  system  should 
be  energized  in  the  event  of  a  Class  B  spray  fire  after  aU  personnel  have  been 
evacuated  and  the  pressurized  source  of  fuel  has  been  secured. 

•  Indirect  attack  may  be  feasible  through  the  joiner  door  in  the  Vestibule  (2- 
53-1-L)  with  a  1 .5"  fire  hose  equipped  with  a  van  nozzle  set  to  apply  AFFF. 

•  Direct  attack  through  the  joiner  door  in  the  V estibule  (2-53-1  -L)  with  a 
1.5"  fire  hose  equipped  with  a  van  nozzle  set  to  apply  AFFF. 

L.  Steering  Gear  Room  (1-102-0-E) 

Scenario:  Class  B  fire  due  to  ruptured  hydraulic  oil  line  to  the  steering  gear 
machinery. 

Firi.  Boundaries:  Bulkhead  102  forward,  Hull  starboard  and  aft.  Longitudinal 
Bulkhead  to  port  of  centerline,  01  Deck  above  and  Void  below 

Sizeup:  Need  to  rescue  personnel:  Minimal  in  the  Steering  Gear  Room,  however 

crew  members  in  Crews  Stateroom  (1-96-0-L),  and  Laundry  (1-105-2-Q)  should  be 
immediately  evacuated. 

Firefighting: 

•  InstaUed  Fire  Extinguishing  System:  AFFF  bilge  sprinkling  system  should 
be  energized  in  the  event  of  a  Class  B  spray  fire  after  all  personnel  have  been 
evacuated  and  the  pressurized  source  of  fuel  has  been  secured. 

•  Indirect  attack  may  be  feasible  through  the  waterti^t  door  in  the  Deck 
Gear  Storeroom  (1-102-2-A)  with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to 

apply  AFFF. 

•  Direct  attack  through  the  watertight  door  in  the  Deck  Gear  Storeroom  (1- 
102-2- A)  with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  AFFF. 

M.  Galley  (1-57-1-Q) 

Scenario:  Class  B  grease  fire  in  the  Galley  stove. 

Fire  Boundaries:  Bulkhead  57  forward,  bulkhead  66  aft,  centerline  bulkhead 
port,  Hull  starboard,  01  Deck  above  and  2"^  Deck  below. 
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SizeuD*  Need  to  rescue  personnel;  Personnel  are  likely  to  be  working  in  the 

G^ey  i"  ^eok  (1^6^L).  Galley  Ann«  (1-66.1-0), 

and  sJullery  (1-66-3-Q)  should  be  immediately  evacuated. 

Firefighting: 

.  Installed  Fire  Extinguisliing  System;  Aqueous  potasaum  c^onate  system 
should  be  ener^  in  the  event  of  a  Class  B  grease  fire  in  the  GaUey  Stove. 

.  Indirect  attack  Class  B  fires  through  the  waterti^t  door  in  the 
Annex  (1-66-1-Q)  with  a  1.5”  fire  hose  equipped  with  a  van  norfe  set  to  apply  . 

attack  Class  A  fires  through  the  watertight  door  m  the  Gall^ 

0)  with  a  1.5"  fire  hose  equipped  with  a  van  nozzle  set  to  apply  water  fog.is  not 

feasible 

•  Direct  attack  Class  B  fires  throu^  the  watertight  door  in  the  ^1^  Annex 
n-66-1-0)  with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  srt  to  app  y  '  - 

Direct  attaciTLs  A  fires  through  the  watertight  door  in  the  Mey  Annex  (1-66-1- 
Q)  with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  water  fog. 


N.  Laundry  (1-105-2-Q) 

Scenario;  Class  A  fire  in  clothing. 

Bulkhead  105  forward,  stem  port  and  aft,  centerline  bulkhead 

Starboard,  01  Deck  above  and  2"^  Deck  below. 

Sizeup:  Need  to  rescue  personnel;  Minimal. 


Firefighting: 

•  InstaUed  Fire  Extinguishing  System;  None. 

•  Indirect  attack  may  be  feasible  through  the  waterti^t  door  in  the  Deck 
Gear  Storeroom  (1-102-2-A)  with  a  1.5"  fire  hose  equipped  with  a  van  nozzle  set  to 

apply  water  fog. 

•  Direct  attack  through  the  watertight  door  in  the  Deck  Ge^  Storeroom  (1- 
102-2-A)  with  a  1.5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  water  tog. 


O.  Flammable  Liquid  Storeroom  (1-6-2-A) 

Scenario;  Class  B  fire  in  paint  or  other  flammable  liquids. 

Bulkhead  6  forward,  bulkhead  12  aft,  centeriine  bulkhead  port, 
Hull  starboard,  Chain  Locker  below  and  01  Deck  above. 

Sizeup:  Need  to  rescue  personnel;  Minimal. 

Firefighting: 

■  •  Installed  Fire  Extinguishing  System;  CO2  total  flooding  system  should  be 
energized  in  the  event  of  a  Class  B  fire  after  all  personnel  have  been  evacuated. 

•  Indirect  attack  not  feasible. 


{ 


t 
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•  Direct  attack  (and  reentry)  through  the  joiner  door  in  Passageway  (1-12-1- 
L)  with  a  1 .5"  fire  hose  equipped  with  a  vari  nozzle  set  to  apply  AFFF. 

V.  In  Port  Fires 

A.  Scenario 

The  most  likely  fire  in  port  is  a  class  A  fire  in  one  of  the  Berthing  Areas  in  bedding 
materials.  A  class  B  fire  in  the  gaUey  is  also  a  likely  fire  in  port. 

B.  Confining  the  Fire 

The  fire  boundaries  established  depend  on  the  involved  compartment. 

C.  Sizeup 

Due  to  the  likelihood  of  sleeping  crewmembers,  there  is  a  strong  possibility  that 
personnel  may  need  to  be  rescued.  All  ofiP-duty  crew  members  on  board  must  be 
accounted  for  and  may  be  required  to  assist  in  extinguishing  the  fire.  The  local  fire 
department  should  be  notified  of  every  in  port  fire  and  assistance  requested  if  needed. 
Therefore  local  fire  departments  should  be  periodically  invited  to  the  ship  for  familiarity 
tours. 


D.  First  Aid 

If  the  fire  is  discovered  when  it  is  small  enough  to  attempt  first  aid  the  person 
discovering  the  fire  should  use  a  portable  extinguisher  suitable  for  the  Class  fire  as 
described  in  Section  IB  above. 

£.  Indirect  Attack 

An  indirect  or  direct  attack  can  only  be  attempted  in  the  event  the  full  in  port  duty 
section  is  on  board  to  properly  man  a  repair  party,  otherwise  additional  help  will  be 
required.  This  help  can  come  fi'om  another  Coast  Guard  Cutter,  the  Group  or  Station 
where  the  Cutter  is  berthed,  or  from  the  local  fire  department.  An  indirect  attack  may  be 
directed  by  the  scene  leader  as  described  in  section  III  above  for  the  particular  class  of  fire 
involved. 


F.  Direct  Attack 

A  direct  attack  may  be  attempted  if  the  scene  leader  directs  in  accordance  with  the 
procedures  described  in  section  HI  above  for  the  particular  class  of  fire  involved. 

G.  Post-fire  Activities 

Smoldering  materials  should  be  jettisoned,  with  the  Commanding  Officer's 
permission,  overboard  or  soaked  in  a  bucket  of  water  on  the  weather  deck.  Conduct 
atmospheric  testing  for  oxygen  and  toxic  gas  levels  before  entering  the  space  without  an 
OBA. 
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H.  Other  Actions 

Dewatering  operations  should  be  commenced  as  soon  as  av^able  manpower 
oermits  in  the  event  saltwater  hoselines  are  used.  During  firefi^ting  actions  the 
investigator  wearing  an  OB  A  shall  continuaUy  inspect  the  fire  boundaries  to  ensure  the  fire 
has  not  spread.  The  emergency  generator  shall  be  started  and  placed  in  standby  as  a 

backup  source  of  electrical  power.  The  P-250  shall  be  rigged  as  a  backup  source  of 

firefighting  water  if  the  scene  leader  so  directs.  The  electrician  should  secure  electncal 
power  with  the  exception  of  lighting  to  the  affected  space. 
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